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MEASUREMENT OF DYNAMIC ASPECTS OF BEHA- 
VIOR AMONG ADOLESCENTS * 1 

Progressive Education Association 


Theodora M. Abel 


A Problem 

The psychotechmcal methods employed most extensively in schools 
today are limited in their measurement of psychological functioning 
These tests give some indication in terms of relative scores and 
1 anting in the school population of the pioducts of some aspects 
of bchavioi, solving pioldems, lemembcring, imagining, and under- 
standing They do not, however, tell us about differences in dynamic 
aspects of behavioi Two students may obtain the same scores on 
a test but yet one is pcrsevciative and finds it lmid to turn fiom 
one type of pioblem to another, while the other may be so facile 
in shifting from one task to anothei or so unconcerned about leaving 
a pioblem unsolved that he Tips along through a test with the 
gieatcst of ease, Foi puiposes of selection, classification and adjust- 
ment of students m the school situation, measurement of conative 
as well as cognitive modes of psychological functioning is indicated 
Pcisonal data questionnaii cs and psycho-neuiotic mventoiies re- 
veal something about these dynamic aspects; whether an individual 
worries about lus woilc, whether he can concentrate or is distract- 
able These questionnaires, however, do not give scoics foi be- 
havioi m the actual situations undei question, but lathei show 
what students say they do or might do That there may be some 
iclationshrp between an S ' s opinion of himself and how he actually 
behaves in conciete situations is no doubt true, but the relationship 
may be cithei diminished 01 increased depending upon the dynamic 
influences at woik at the time S is answering the questions. It was 
rather the measurement "of some of these dynamic influences that 
arc present when ail S thinks, with which we were concerned. 

^Received in the Editorial Office on September 24, 1939 
This study was carried on during 1 93 5-36 for tlic Committee on Study 
of Adolescents, Commission oil Sccondaiy School Cuniculuin, Progressive 
Education Association, while the authoi had a fellowship under the Geneial 
Rdnccition Board 
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MEASUREMENT OF DYNAMIC ASPECTS OF BEHA- 
VIOR AMONG ADOLESCENTS '* 1 

Piogtessive Education Association 


Theodora M. Abel 


A Problem 

The psychotcchnical methods employed most extensively in schools 
today aie limited in their measuiement of psjxhological functioning. 
These tests give some indication in terms of relative scenes and 
lanking in the school population of the products of some aspects 
of behavior; solving problems, lemcmbering, imagining, and under- 
standing. They do not, howevci, tell us about differences In dynamic 
aspects of behavior Two students may obtain the same scoies on 
n test but yet one is pciseverative and finds it hard to tuin from 
one type of problem to another, while the other may be so facile 
in shifting from one task to anothei or so unconcerned about leaving 
a problem unsolved that he rips along through a test with the 
gieatest of case. For purposes of selection, classification and adjust- 
men! of students m the school situation, measuiement of conativc 
as well as cognitive modes of psychological functioning is indicated 
Peisonal data questionnanes and psj'cho-neurotzc mvcntones re- 
veal something about these dynamic aspects, whcthei an individual 
woines abput Jus work, whether he can concentrate oi is distx act- 
able. These questionnaires, however, do not give scoies for be- 
havior in the actual situations undci question, but rather show 
what students say they do or might do. That there may be some 
relationship between an S’s opinion of himself and how lie actually 
behaves in concrete situations is no doubt true, but the relationship 
may be cither diminished or inci eased depending upon the dynamic 
influences at work at the time S is answering the questions. It was 
rather the measuiement of some of these dynamic influences that 
aie picscnt when an S thinks, with which we were concerned. 

"Received jji the Editorial Office on September 24-, 1939 
1 Tli is study was carried on during 1935-36 for the Committee on Study 
of Adolescents, Commission on Secondary School Cumcuhim, Progressive 
Education Association, -while the authoi had a fellowship under the General 
Education Board 
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The Downey JVtU Tmpanrnm Tcus made an attempt tn meas- 
ure conAtivc aspects of behavior persistence* Ficcdmn hom load* 
flexibility Then use has been limited because of the difficult* of 
ascertaining whethei oi not the tests nuMsuic the volitional chai- 
acteusttc designated Fuithcimorc* we ruled nut these tests as they 
did not sufficiently provide conditions equivalent to an intelligence 
oi achievement test wheic the S\ have to do some thinking out of 
problems, moic so than in the easy tasks required by Downey, but, 
nevertheless, wheic it would be possible to measuic conative aspects 
of behavior 

Lewm and his associates have developed techniques fm meaxuung 
the dynamics of bchavioi, which meet the objections we found to 
the Downey tests (4) Lewm has assumed that m doing a task 
tensions aic a cat eel in an oigiinism and these tensions may be 
icleased m vatious ways (tluough mcmoiul lccall, cauymg out a 
substitute task, etc ) It is the measui ement of the ideas? of these 
tensions with which Lewin was concerned Foi instance, Zcigainik 
and he found that unfinished goal-dctci mined tasks mav set up a 
tension in the oigaimm that persists icgai dlcss of the external 
necessity oi Jclcvnney of finishing the task (11)* If S\ aie pic- 
*cntcd with a seiies of tasks some of which they air allowed to 
finish, while othcis they arc prevented from so doing, and are sub- 
sequently told to iccnll the tasks they have pcrfoimcd, they remcnilnr 
on the average almost twice as many unfinished as finished tasks 
Rut also, many individual difte; cnees in i espouse occm Younger 
children and nunc naive and ambitious adults recall mnie unfinished 
tabks, while moic sophisticated or iiuhfteicnt adults ami fatigued 
individuals recall moie completed tasks, Vaiious othci invests 
gators have corioboiatcd these results (Pachauu, 8; Rosen/weig 
and Mason, 9) 

Another line of piocedurc worked out by Lewm and Ins tollaboia- 
tors has been the conditions under which an S j etui ns to an inter- 
rupted task, oi those under which a substitute ta&k can dram oft the 
tension set up by an original task that S is not allowed to cmiv out 
(Katz, 3, Lissner, 5, Ovsiankina, 7). But the technique of ic- 
calling completed and interrupted tasks seemed to us to be the one 
that could be best adapted for use among adolescents in school, 
because the method could be employed in Rumps, could be earned 
on within a reasonable time liuut, did not icquire any dabmnle 
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equipment, but did reveal individual differences as well as group 
tiends. 


B Procedure 

On the basis of suggestions offcied and difficulties encountcied 
by other investigators we devised a senes of tasks that met tile 
following 1 equipments: 2 

1 Papei and pencil, each one of which could be presented 
on one sheet of paper (The disadvantage of moie elaboiate 
equipment can readily be seen in giving group tests ) 

2 Taken seriously by adolescents ( CA 15-20) [Lack of 
incentive and indifference i educes tension foi unfinished work 
Bicwn (2), Manow (6) ] 

3 Not too intei csting (Inteiesting tasks zuc ltcalled too 
readily icgardless of whcthei they aie completed ox not) 

4 Understood immediately by all S ' s (To mimmi/c time 
requited foi explanations ) 

5 Short 

6 Not too difficult so that most of the could finish in 

the allotted time, but yet not too easy so that there would be 

some necessity for application 

7 Definitely goal-determined in the sense that the final 
answei could not be obtained until the whole task was com- 
pleted, but yet where the goal was clcai cut 

8 Vaned, non-veibal and verbal, and coveimg diffeient 

fields of interest (sports, games, diawing), covenng different 

school subjects (authmctic, algebia, and social science), and 
leqinnng diffeient modes of thinking for their solution (logical 
and imaginative) 

9 Suitable for both sexes 


Eighteen tasks were selected after sevcial piclnninaiy tnak Un- 
fortunately, because of the time limit of 45'-50', <\ school period 
allowed for testing, it was not possible to have 20-22 tasks, the 
numbci which othei investigates have found suitable* The tasks 
wcie* 

1 Wutmg n given sentence twice in disguised handwuting, 

2 Authmctic piobJem 


2 Thanks aie due Piofessoi Max Weithumci of the New School for SocmI 
Research for laluablc suggestions conccining the selection and ndminis- 
teiing of tasks 
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3 Concocting a 10-word telegram calling members of a 
club to n meeting 

4 Proofreading a paiagraph piesentcd with spelling errors 

5 Choosing the quickest route to travel between two cities 
where changing trains at junctions wa9 required Time tables 
given, 

6> Finding three woids, name of author, city mid river, all 
beginning with the same Icttei and each word not having mote 
than six letters 

7 Two columns of figures to be added to find which column 
has the largest sum 

8, Two sentences in aitlficial language with vocabulary 
given To be translated to see whether these sentences con- 
tradict each other in meaning or not 

9, Two simple algebra equations to solve and fihd out 
whether the piopottion of the fiist to the second is greater or 
less than 4/6, 

10 Choosing between having n tual by judge or jury in an 
automobile accident (duyer innocent). Reasons for the choice 
to be given, 

11 Pnrnphiaaing a six-line poem, 

12 Connecting by stimght lines nmnbeis scatteied ovci the 
page in landom oidci Numbers to be connected in sequence 
(1-30). 

13 Completion test Filling in blanks m a pnragmph 

H Making a symmetrical design in a lectnngle using 19 
sti night and six curved lines 

15 Four words given, Required to make three sentence** 
with different meanings using all foiu words in each 

16 Arithmetic problem. 

17 Opposites test 

IS Floor plan of school building given The itmeiAry of 
two pupils sent on vaiious crinncla around the school is pre- 
sented The problem is to decide whcthei pupil A oi E has to 
go the gieatest distance, 

At a signal, the first paper was turned over and <Ss weie given 
dii ections for the first task At a second signal, S's started woik 
On the tasks that weie to be completed, S ' s were allowed to woik foi 
thtee minutes (most of them had finished by then) and weie then 
told, "That mil be all Put yont paper * w the foldet We shall 
notu turn over the next paper " We then began to explain the direc- 
tions for the second task The same instructions weie given for the 
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tasks that wcic cut off at 30 seconds We made no comment about 
not giving moic time We merely said that we had to turn to the 
next task We always made suie that a task that was not to be 
worked on any more was placed in the folder piovided, so that S 
could not see this task again noi lefrcsh his memory. 

The ordei of presenting the tasks lemained the same tluoughout 
the expeiimentmg (Nos. 1-18 as we have described). Two variables, 
however, were intioduced in the test piocedure, the fust was the 
piesentation of a task as completed or interrupted (Series A and 5), 
the second was the type of msti action given as to the leason for 
administonng the tests (Motivation I and II) 

In ordei to incicase the tension for finishing tasks, we had all 
iS J s always complete Tasks 1 and 2 We hoped thus to give them 
the feeling that the tasks were to be completed. Of the next 16 
tasks, eight weie always completed and eight were interrupted. In 
Scries A the jS’s completed Nos. 1, 2, 3, 5, 8, 9, 11, 14, 16, 18, and 
were interrupted on the other tasks In Series B the S ' s completed 
Nos. 1, 2, 4, 6, 7, 10, 12, 13, 15, 17, and weie interrupted on the 
othci eight tasks Approximately one-half of the S 5 s wcic included 
in each of the sciics. 

A good deal of woik has been done by othei investigators on the 
influence of motivation on the lecall of tasks, Rosenzwcig told one 
gioup of adults that the tasks (puzzles) lie was presenting them 
with, weie being given as an intelligence test, to another equivalent 
group, he made the motivation much mote infoimal saving the 
puzzles were to be done only as a help to the experimenter in 
classifying them foi futuic use (9). The foimci gioup, who took 
the task as a test, recalled more completed tasks, while the lattei 
recalled moie unfinished tasks Rosenzweig felt that cithei pude oi 
excitement caused the greater recall of finished tasks for the first 
gioup Mariow studied the effects of encouragement and discouiage- 
ment (6) He found that both these incentives weie more effective 
in pi educing moie tension for unfinished tasks than Avas the incen- 
tive of indiffciencc given a control gioup. Zeigarmk showed that 
intci cst in the task pei se regardless of score produced a greater 
lccall of incompleted woik, while predominant interest in obtaining 
a rating had the opposite effect, bunging about greatci lccall for 
completed woik (11). 

We gave two types of instiuction in oulei to study some of the 
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drftci cnees m motivation suggested by these investigiitois lliuler 
Motivation I tve stressed competition ( •' typical test piOLcdmc), 
tcllms the S’s they would he picsentcd with <t senes of new and 
interesting tasks, and that the pmposc of the test was to see whether 
students m rliftcieiU schools atomic! New Yoik did as well, if not 
better, than frcslimcn in college They weic told to do as well as 
they could Unde i Motivation II the instructions we to radically 
changed in mdei to tiy to eliminate the idea of competing m a 
teat Situation The S’s wot told that they were paitiuy itiufi in a 
kind of psychological experiment We said 

I am going to give you several tasks to do, blit the purpose 
of these tasks has nothing to do with nny individual ^corc you 
iriake, with how well volt succeed in doing the pioMems 
given I am intcicsied in finding out the wavs m which you 
all handle different problems, anti the attitudes you take toward 
them, and not at all in individual diffcrcncea in siircess and 
fmhn e 

We hoped in tins \wiv to have the S's become mtciested in the 
tasks per se lcganHess of the outcome and lo compare these lcsults 
with those undei Motivation I 

1, Rec.aU Pjocedine 

When the Ubka weic finished undei both Motivation I ami II, 
the expeumenter said that that was the end of the test, but that 
bcfoie leaving she would like the S’s to do one moic tiling:, just a 
little stunt that was only fen the benefit of the cxpciimcntci hcisclf 
and would not be handed in with the test maternal The S' s did 
not have to put then namej> on this sheet (latei identified by means 
of the handwriting) Alrei conversing infoimally with the S y s for 
one oi two minutes to get them away from a test atmosphere, the 
experimenter handed them a sheet of papei, and told them to write 
down the names of the tasks they had done in the ouler in which 
they came mto then heads They were told to duw a line undei 
the last name they wiote bdoie they Stated ami stopped to 
think This wc did as Zcigarmk had found that the fluent recall 
before hesitancy was the more impentarit pait of the tension recalls 
of unfinished tasks Under Motivation II we next asked the S\ 
to write down any comments they wanted to make about the tests, 
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what they thought about them, and what attitudes they had while 
doing them, This was also to be infoimal and as a help to the 
cxpciim enter 

2 Subjects 

Undei Motivation 1 theie weic 206 high school students, 101 in 
Grade 10 , 81 m Grade 11 , and 24 m Grade 32. The schools 
participating in the study weie the Fieldston, Bieailcy, and Chapm 
schools m New Yoik City Undei Motivation II there were 71 
high school students, in Gmde 10 at the Bionxvillc high school 
and in Fi lends* Senunaiy, New Yoik City, and 66 college freshmen 
at Small Lawrence College, Bronwille, and Piatt Institute, Brook- 
lyn, 3 The gioups given tlic test by Sciies A and B (ordci of pre- 
sen ting tasks as completed oi intcnupted) were approximately equal 
foi each class, school, and college The gioups were limited to 10-15 
S’s each The author acted as experimenter throughout, 

3, Method, of i Scoring 

Our fust method ol scoring \\\is an adaptation of the one used 
by Rosenzweig and Mason (10) We found the per cent recall 
of mteuuptcd (i) and completed ( C ) tasks, and employed these 
pei cents in obtaining differences between the 1 and C tasks If the 
difference ( I-C ) is positive then a greater number of / than C tasks 
are recalled If the difference is negative, the opposite is tiu£ A 
score of zero means that an equal number of 1 and C tasks have 
been recalled 

Othci methods of scoring will he explained as they aie employed 
later on in this study, 

C. Results 

Oui lesults are presented in two sections, Section 1 contains com- 
parisons of Scries J and B (order of presenting tasks as completed 
or interrupted), time of presenting tests (whether S’s talcing the test 
carliei influenced those doing so subsequently), Motivation I and II 
(as test oj psychological experiment),* different schools and colleges, 
and sexes Section 2 contains comparisons of subgroups, those re- 

Thanks are due the principals of these schools, and Dr Elizabeth Duffy 
of Sarah Lawiencc College, and Dr Alice Biyan of Pratt Institute tor their 
kind cooperation in this study 
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calling more I or C tasks or an equal number of each, and discusses 
the significance of these differences as cxpicssions of diffcicnccs m 
dynamic aspects of behaviOT. 

1. Gioups 

a Se)ies A and B (order of picscnung tusks as completed or 
interrupted) In spite of having tried to eliminate m piclimumy 
trials, tasks that were so interesting that they weie recalled by all 
groups regardless of whether they were interrupted or finished, there 
were two tasks that weie still mulled most of the tunc (79 to 100 
per cent) * These tasks were No. 14 (making a symmetrical design) 
and No, 18 (floor plan of school) 4 Making the design caused a 
good deal of excitement and interest on the pmt of some gioups, 
either because it was diffcient and fun, oi because it caused em- 
barrassment (the S felt he was no aitist!) No 18 was the last task 
and was lcmembeicd because of the icccncy factoi. 5 Consequently, 
we eliminated these two tasks horn the sun mg. In giving the 
results below we are using only the iecall of 14 tasks (Nos. 3-13, 
15-17) Tasks 1 and 2 weie considered preliminary as we have 
previously stated. 

TABLE l 


Showing Seams in Series A and B and unmet Mohvation I and II 







(Differences 

(J-C) 

Motiv 

Ser 

Group 

Grade No iS's 

Af 

0i 

03 

1 

A 

Fields ton 

10 

35 

+10 

—19 71 

+ 33 13 

I 

Ii 

F re U stem 

10 

42 

— 4 46 

—21.2 5 

+ 10 20 

I 

A 

Fieldston 

n 

+2 

+ 8, +3 

— 12 21 

+30 93 

I 

B 

Ficldston 

n 

36 

0 

—24 75 

+23 85 

II 

A 

Bronxville and 








Friends’ Sem 

10 

35 

+ 5 25 

—10 88 

+ 1625 

II 

B 

BroiKville and 







Friends’ Sem 

10 

35 

+ 5 25 

— 7 

+21 66 

II 

A 

Sarah Lawrence 








and Pratt Freshman 

35 

— 3 15 

—23 57 

+ 11 50 

II 

It 

Sarah Lawrence 






and Pratt Freshmen 

31 

— 1 44 

—18 09 

+ 11 58 


4 We are not including the frequencies of iccnll for oil tasks because of 
space limitations 

If the recall of tasks could have been delayed four or five minutes aftci 
the completion of Task 18, the recency factor could have been reduced 
This was not possible because of the time Ffmitation of the testing period 
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Table 1 shows the medians and quarhles of the difference scores 
( J-C ) jn Series A and B (the Brearlcy and Chapin groups aic not 
included in these comparisons)- As can be seen from these data, 
there are no appreciable differences between Scries A and B except 
in the case of the two Ficldston classes (10 and 11), where Scries A 
favois the recall of interrupted (/) tasks more than does Series B, 
But these differences arc not reliable statistically. By the A series 
the ave cliff scoic ( I-G ) for Classes 10 and 11 combined is +5 32 t 
PE 20 13, and by the B series it is — 4 34, PE 19 30. The actual 
cliff, in ave score is 0 66, PEaift 3.16 CP 3,05 In view of the 
similarity of icsults of the two senes, we grouped the tesults for 
Series A and B in our next comparisons 
h . Tune of giving tests. As the tests at Ficldston wcic given to 
fan ly huge gioups in two successive weeks, we looked for a possible 
difference in pei torniance between tile first and second weeks. 6”s 
tested in the second week had oppoitumty to profit from information 
obtained from S's tested the first week, although wc tried to give 
the impression that the recall task was not part of the testing Three 
gioups in Giade 10 (two groups by Scries A and one by B) and 
thicc groups in Grade 11 (two by Senes B one by A) were tested 
the first week, and the same number of groups were tested the 
second week (two gioups by Series B s one by A in Grade 10, two by 
Scries A, one by B in Grade 11). The I minus C scores yvetc 
(Table A) . 

TABLE A 



No S ' 9 

Avc 

PE 

Fiist week 

79 

— 2 06 

20 83 

Second week 

76 

+1 06 

19 09 


The results weic about the same foi the two weeks In fact, 
the second week slightly fancied the plus scores, which is not what 
would have been expected if the students had “learned” something 
about the nature of the experiment Furthermore, if 8 * s taking the 
test the second week had been told about the different tasks and 
about the recall task in particular, their memory span for the number 
of items recalled might have been larger than foi the students who 
look the test eiuher This was not the case, as we found by obtain- 
ing the number of recalls for the first and second weeks, all of 
which averaged 8 or 9 
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£. Motivation I and U (test or psychological evjHumeot) No 
differences were found in the frequency of i ec.ill foi 1 or 0 tasks 
undci the two types of niolivation ( Table 3) Oui lesults arc 
contrary to those of Rosciuwcig (0) Hut rve weic dealing with 
S's who had all taken ficiiucnt tests of intelligence or scholastic 
aptitude, To them out experiment was just one moie test, jimt of 
the loutine. In spite of instructions to the control y unilei Motiva- 
tion II, they took the tasks as a test IVc can assume that their 
piedominant attitudes weic not conducive to paiticipatmg actively 
in the tasks for then own sake but i lithe i of obtaining a seoie or 
rating, 

d Grades , scJjooh? an d colleges Before jucsentmg the compara- 
tive data on the recall of I and G tasU, wc shall give tlv memory 
bpan foi the different gioups tested irgaullesi) of whothci the tasks 
were completed or not, Wc added up the toUil number of recalls 
(not including the recall of the fm>t two tasks) The icsults arc 
shown in Tabic 2 The diftcicnccs in the minibet of 1 cl, ills for 

TABLE 2 

Skqwuc Ave No Recama lor Dim pint Groups and Miasuris oi 

Variability 


No, recalls 


Motiv, 

Group 

Grade 

No S’* 

Range 

Ave 

Pi 

~T 

Fieldstoti 

10 

78 

3-15 

8 65 

1 61 

i 

Fieldsion 

11 

81 

5-14 

9,35 

1 15 

i 

Bve a\lcy 

10, 12 

38 

9-H 

U 13 

,89 

i 

Chapin 

12 

9 

7-14 

9,94 

1 24 

ii 

Bionxville 

10 

50 

5-H 

8 66 

1 53 

n 

Fnciuls* Scir 

i 10 

21 

3-U 

9 69 

1 71 

ii 

Sarah Law 

Freshman 

do 

7-H 

10 3 

89 

ii 

Pratt 

Fi cshrnnn 

26 

5-H 

9 35 

I 54 

the different gioups aie negligible except 

in the case 

of the B 

leailcy 


gionp whose ave. memory span was gicntci than that of any other 
group (diffctcnce reliable statistically), The Brcailcy School con- 
sisted of a highly selected group of gnls, all of whom had excep- 
tionally high scenes on the American Council Tests The memory 
span for all other groups being practically equal, makes the lesults 
foi the recall of / or G tasks the mom comparable 

Tabic 3 gives the difference scores (7-C) for the gioups tested 
The scores for the two gills' schools under Motivation I were 
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TABLE 3 

SUOWINC SCORFS, SFRIC9 // AND B COMMNED, 1'OR DirTmNr SCHOOLS, COLT ECC9 
AND GRADLa UNDLR MOTIVATION I AND II 


Difference 
scores (1-0} 


Motiv 

Cl l Ollp 

Gi arte 

No $'i 

A vc 

PF 

I 

Ficlilslon 

10 

77 

+ 31 

19 0 

I 

Fichhton 

il 

78 

4“ 61 

19,23 

I 

iBicarley 

10. 12 





\Chapin 

12 

+7 

+2^68 

17 87 

II 

fBronxvillc 
]Fi lends' Sem 

10 

70 

+421 

16 98 

U 

/"Small Law 
\Pi ntt 

Freshman 

66 

—3 Sfi 

14 85 


tin own togcihci as wcic those foi the two schools and two colleges 
in Motivation II as no appicciablc dtffciences weie found between 
these gioups Compai ms these avciagcs, we see that there arc no 
outstanding differences among the gioups The only noticeable differ- 
ence lies between the colleges and the vaiious school groups Both 
college gioups iccalled moic completed ( C ) tasks than JkI the school 
gioups, This diftcicncc, howevei, is not ichablc statistically If we 
LOtnpiiie the diffneiKC in nvoiage between the colleges and the group 
showing the gicatcst Lontiasl to them (Bronxvdle 10 and Fi /ends' 
Sem 10), we find the actual diftcicncc in aveiage 7.87, and the 
PE'Utf 2 12 which gives a OR of only 2 89 Ncvcithelcss, theic was at 
least a tendency on the pait of the college students to iccal! more 
completed tasks than did the school groups This diffeicncc will be 
hi ought out mo ic dearly in oui next companions 

This time we employed as stoics the percentage iccall for / and C 
tasks sepaiatcly, instead of the diffeiencc between / and C Table 4 
shows first the peicentnge recall foi / then for G tasks tor the 
different groups These results indicate that the college students 
iccall appioximatcly the same percentage of 1 tasks as do the other 
gioups but iccall more C tasks The Bieailcy-CIiapiii group was 
excluded fiom these compai isons foi, as we have already mentioned, 
the B rcai ley gills who formed the decided majouty of this group 
(38 out of 47) iccalled on the average two more tasks than did anv 
othci group, school or college, so that thoii peicentagc recalls for 
both / and G tasks aic higlici than aic those of the othei gioups 
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TABLE 4 

Shooing I'lrcen face Klcaix tor iNiiRROinm (/) and Com pi inn (C) 
Tasks for tup Diihrpnt Groum 


Pciccnugc Percentage 

recull l Usks i trail (7 tasks 


Group 

No S’ a 

Aye* 

FI 

Ave 

FF 

Ficldstori 10 

77 

49,50 

15 66 

SO 0 

14 27 

Ficldston 11 

78 

55 88 

15 CO 

511 

12 CS 

jHioimnllc 10 

(Fllcnds , Sem, 10 

70 

53 70 

15 31 

5142 

13 75 

[Sarah Law 

1 Pratt 

a 

58 40 

12 24 

l 14 

10 47 


Showing Mcasnies of Reliability of Dijfcwicfs (Coil, — Sofah Low, atui 

Find) 


Percentage PertcataKc 

recall recall 

Actual / tasks Actual C tanks 


Groups 

D, if 


CR 

D,ff 

Wi >n 11 

CR 

Coll, and FleUlston 10 

89 

2 33 

3 81 

12H 

2*07 

5 86 

Coll and Fieldston 11 

2 52 

2.32 

1 08 

8 04 

1 93 

417 

Coll and Bionxvillc- 
Fi lends’ Sem 

47 

2 38 

1 97 

10 72 

2 08 

5H 


If \vc compare the percentage recall for I tasks of the college students 
with those of anv of the other groups, we find no difference that 
is cntuely reliable statistically (Table 4) On the other hand, 
when we compaic the pcicentage recalls for C tasks, all the differ- 
ences arc reliable statistically as can be seen from the table. These 
lesults furthci corroborate the fact that the college students had 
a relatively greatci recall fen G than for T tasks in comparison with 
the school groups* 

Other investigates found diftcicticcs at various age levels* 
In gencial, younget children recall nioic unfinished tasks than 

do oldei ones (10, 11). Fiutheimore, Roscnzweig reported 
that older S f $ have moie pride and consequently lcpicss menioiv 
for unfinished tasks, while they boasted of recalling tasks satis- 
factorily completed, Our college students seemed, m gcneial, woi- 
ncd about not domg the job well (many of them had not had 

algebra in quite a while), so that the fnctoi of pride may well 

have been stronger witli them than with the younger S’s* 

e Sex We compared the performance of the boys and gills m 
the mixed gioups, Fieldston and Rionxville (at Friends* Sern 
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and Piatt there was a very small number of boys but too small a 
number to make sex compai isons ) The aveiage difference scoic 
( 1-C ) for 127 girls in Ficldston and Bronxville was +4 4 PE 16 5, 
and for 76 boys it was — 4 77 PE 18 21, The actual* difference in 
ave scoie is 9.17, PEaiff 2,53, and critical ratio 3.62, This differ- 
ence is not entirely reliable statistically (99 per cent reliable), but 
it shows a maikcd tendency for the girls to have plus scoics and 
the boys to have minus scores 

We also looked foi diffidences' in percentage recall of I and C 
tasks separately. We found the boys performed differently from 
the college students The latter, as we have shown, lccalled more 
C tasks than did the school S ’ s The boys did not iccall more C 
tasks, but rather the gills iccallcd many moie 1 tasks than did the 
boys (Table 5) As can be seen from the table, the difference be- 


TABLE 5 

Showing Sex Dii terences in Percentage Rfcaii of / and C Tasks 


SCK 

No S’ a Ave PE Actual Dtff* 

PE diff 

CR 

Boys 

Girls 

1 Percentage recall of l tasks 

76 +3 16 1 + 27 T<lii 

127 5S50 15 V9 ° 

2 21 

6 94 

Boys 

GuIs 

2 Percentage recall of C tasks 

76 1-6 58 14 72 f „ 

127 5146 12 r 088 

1 99 

3 45 


tween the recall of / tasks is statistically reliable The girls also 
iccall on the aveiage more C tasks than do the boys, but the difference 
here is less and not statistically reliable. 

These diffciences between die sexes were not due to differences 
in CA, intelligence, or distribution in groups given Scries A oi B 
and Motivation I and II Wc checked these factors If the boys 
had iccallcd more C tasks, as did the college students, we could 
conclude that pride or some equivalent attitude influenced their 
behavior mare than it did the gals. But this was not the case 
Rather, the gills recalled moie I tasks It would appeal then that 
the girls participated moie actively in the task situation, and conse- 
quently developed greater tension for unfinished peiformancc than 
did the boys. 

In his study, Pachaun found no sex differences between boys 
and girls in the iccall of I or C tasks (8, p. Ill), He gave a scries 


* 
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of tasks to 80 boys and girls in England, ages Id and U lit* found 
the mean quotient (unfinished divided bv finished) was 1 8+ for 
the gnis and 2 foi the boys. lie did not icfei to diftcmu.cs in 
the frequency of iccall of / and C tasks considered separately 
Zeigarnik mentioned the fact that a task that was not particulailv 
suited to one sex did bring out differences in recall Foi instance, 
she employed a crocheting task which guls iecalled if unfinished § 
The boys felt stupid doing this task and consequently seemed to 
forget it during the recall period Our study had tried to obviate 
this factor of interest 


2 Snbffioups 

We have been considering so fzu incasuicmonts of central tendency 
which do not neccssanly give us an adequate picture of individual 
differences in peifoimance within a group It is the individual or 
subgroup chffeienccs that arc of paiticulai interest if tests aie to 
be developed foi studying the dynamics of hchavioi Consequently, 
we have made compai isons of the subgroups repiesenting the extiemes 
in the total distribution companng the pcrfoimancc of tf’s who 
iccalled predominantly interrupted (I) tasks, those who recalled 
predominantly completed ( C ) tasks and those who iccalled «ui equal 
numhci of I and C tasks 

a Initial tecall of tasks . Zcigarnik first suggested that the ten- 
sion for unfinished tasks was gi eater initially in the iccall situation, 
so that the first tasks iccalled were / tasks As tin's tension was 
released through recall, the latci iccalled items weic moie likely due 
to a memoiv task pine and simple Zcigarnik suggested a method of 
revealing the tension for iccall of unfinished tasks. She found that 
if she scored only the items lecalled by <S's before they hesitated, the 
number of lccalls for I tasks, in piopoition to the number of iccalls 
for C tasks, was increased by 10 per cent. Contrarily, if the recall 
of completed tasks is due to pride and desire to repeat successes as 
suggested by Roscnzwcig, it would seem likely that the S’s who ic- 
callcd a greater numbci of C tasks and repressed the recall of I tasks 
would recall G items initially. Zeigarnik did not mention this 
possibility. 

We had asked our S y s to draw a line lindei the last item iccalled 
before they hesitated and had to stop to think, as suggested by 
Zeigarnik. Since many of oiu S*s foi got to do this, we woikcd 
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only with the two initial lecalls. We first took oui hugest group 
ot S's (Ficldston, Grades 10 and 11) and divided them into three 
subgroups, which ivc shall call High ( H ), Middle ( M ), and 
Low (-L). The H subgroup recalled the greatest number of I tasks, 
their diftcicncc scoies ( I-G ) weic +16 or more The M subgroup 
iecalled a more equal number of 1 and G tasks; their difference scores 
fell between +15 and — 15 The L subgroup recalled C tasks more 
frequently, their difference scoies were — 16 or moie. We counted 
the numbei of times the two initial lecails were both / or C for these 
three subgroups (Table 6) As can be seen the tension foi recall 

TABLE 6 

Showing Frequencies oi Two Inijial Recails for / and C Tasks for 
D urER.t'NT Groups and Surgroups 


[Foi Ficldston subgroups, High has di/Fuience scoie (I-C) +16 or more, 
Low — 16 or more; for subgioupp of other schools and colleges, High had 
difference scare > 1, Low<l ] 


Group 

Subgioup 

No 

Two initial 

tasks 

Recalls 

No 

% 

Ficldston 10, 11 

II-Rh 

+7 

1 

25 

53 

Field f ton 10, 11 

High 


C 

5 

11 

Ficldston 30, 1 1 

Middle 

54 

l 

0 

17 

Field stofi 10, 11 

Middle 


c 

17 

32 

Ficldston 10, 11 

Low 

44 

1 

6 

14 

Ficldston 10, 11 

Low 


c 

24 

$6 

fUreiiiley 10,12 

(Chapin 12 

High 

17 

I 

3 

IS 

Chapin 12 

High 


c 

3 

IS 

Chapin 12 

Low 

25 

I 

1 

04 

Chapm 12 

Low 


G 

11 

44 

ffiiorm'ille 10 

[Friends' Sem 10 

High 

32 

I 

12 

3K 

Friends* Sem, 10 

High 


c 

6 

19 

Fuendh 1 Sem 10 

Low 

26 

I 

1 

04 

Fnends 1 Sem, 10 

I aw 


a 

13 

50 

fSaiah Lawrence 

High 

24 

i 

3 

13 

l Pratt Freshmen 

High 


G 

6 

25 

Pratt Fieshmen 

Low 

3S 

J 

1 

03 

Piatt Fmlimen 

Low 


a 

14 

37 


of I tasks was veiy marked for the H subgroup, over 50 per cent 
recalled two I tasks initially, whcicas the exact icverse is tme foi 
the L subgroup , over 50 per cent recalled two C tasks initially The 
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M subgioup icacted more as did the L subgroup recalling initially 
two C tasks more often than two I tasks (in the proportion 2-1) 

If we compare the results for the High ami Low subgroups, \ve find 
the association between type of initial iccall and difference score 
(I-C) entuely reliable by the Clu-Squuie method (AT 1 * --- 24 0*1 
/J < 01)> 

We employed the same procedure foi mu othei gioiips of iS’\, but 
as tile numbois weic smaller we divided each gioup into only High 
and Low Subgioups. The Ii subgioup consisted of all S’s having 
a plus score (I-C > 1) ; the L subgroup contained all S' s having a 
minus score ( I-C < 1). We ignored the few cases having ,i zero 
scoie, As shown m Table 6 the school gionps (Hionwillc and 
Friends' Sem ) performed as did the Ficldston gioups in that the 
H subgroup lecalled I tasks imttally while the L subgroup recalled 
G tasks initially These difteicncca again sue statistically reliable 
(X i — 11 56 P < ,01 ) Conti anlv, the gills’ schools (II real lev and 
Chapin) and the colleges performed differently in that the High sub- 
group did not show tension for unfinished woilc by recalling / tasks 
initially Among the Low subgioups, howevei, the iccall of () tasks 
initially was a dominant trend The ditfctcncc in peifoimance ot 
the H and L subgioups is still statisticallv leliahle (A'“ =- 6 64 
P< 01). In these lcsults we have fuitlier evidence that concern 
over success and failuie as revealed though a gicatci iccall of initial 
C tasks, dominated the performance of the college S’ s as well as the 
girls’ schools (Bicarlcy and Chapin). 

b. Comments bv subjects on tasks. In Motivation II the S’s had 
been asked to express their attitudes toward the tests. These com- 
ments we classified roughly into 10 categories, including reference 
to time, toward the test situation as a whole or to particulai tasks, 
to self-evaluation, etc, (Tabic 7). The comments of the school 
and college groups arc classified separately as well as aic those for 
the subgroups in the schools and colleges, the High subgroup mean 
ing heie that more I than C tasks wcie recalled, the lcvcise being 
true for the Low subgroup Again the small numbci in the Middle 
group (I-C = 0) wcie excluded. This table shows that there is 
very little difference between the comments made by S’ s who ic- 
called moie 1 or C tasks cithei in the schools or colleges If we add 
the percentage frequencies for Items 5, 8, 9, howevei, that include 
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These exposed attitudes, huwcvci, only partially icveal under- 
lying trends in dynamics of behavior For instance, 43 per cent in 
the school group as a whole and 38 per cent in the college group 
said the tests were fun, that they liked them Tins comment 
might have meant anything fiom being icallv fun, as in the case of 
Test 12 (connecting numbers by lines) where the overt behavior of 
the school groups was obviously one signifying ical enjoyment, to 
being only superficially amused and detached fiom an actual “fun 
participation in cairying out the tasks Some of the college students 
qualified then statement of fun by adding the comments amusing, 
intei est nig, or not bo? mg, Many undeilymg diffcci cnees m attitude 
were no doubt present also in the references to time An expicsscd 
attitude of huriy or being rushed might have meant a feeling of 
“incompleteness” in not finishing a task, oi shame for not having 
done a piece of woik satisfactorily, oi again annoyance at the expert- 
mcntci foi not allowing moic time. In other woids, we do not feel 
that the comments can be always placed in catcgones on the basis 
of expressed impressions 

t Numbenng lecalled items . We looked for some possible in- 
diiect expression of underlying tiends of behavior dutmg the test 
situation that might stand m a greater functional relationship to 
the recall of interrupted or completed tasks than are wiitten com- 
ments We noticed that a certain number of S’ s numbcicd the 
recalled items As no lcfeicncc to numbenng items had been mode 
in the instructions, we won deled if tlieie would be any diffci cnees in 
test semes between S ' s who numbered and those who did not munbci 
the listed items We first found the frequencies of numbenng lo- 
cal led items m the different schools and colleges (Table 8) In 

TABLE 8 

Showing Frequencies tor Numbering Recatti'd Itpms for DmiRrNT 

Groups 


Motivation 

Group 

No, of S i s 

No number- 
ing items 

% numbci- 
j])g times 

I 

Fieldston 10, 11 

156 

51 

33 

I 

fBrcnrley 10, 12 





[Chnpui 12 

4-7 

11 

23 

II 

Bronxville 10 

4-9 

28 

57 

II 

Friends’ Sem 10 

2J 

(5 

29 

II 

1 Saiah Lawrence 





[Pratt, Freshmen 

66 

n 

18 
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general the younger 5 s mimbcicd moie frequently than did the 
older ones There also seems to be some relationship between the 
frequency of numbering item‘s and the scores for / and C tasks. The 
colleges and the Brcarlcy School, who recalled the greater numbci of 
0 task^ numbered the retailed items the least frequently, while the 
other school groups, Fieldston, Bronxville and Friends* Sctm, who 
recalled the larger number of I tasks, numbeicd the lecallcd items 
the most frequently Furthermore, the Bronxville group that num- 
bered the items the most frequently (nearly 60%) had the smallest 
numbci of S’s falling in the veiy low difference scoie gioup ( 7-C ) , 
Mhcie the scoic was — 16 or moie Only 12 pci cent of the S’s at 
Bronxville had difference scores as low as — 16, while at Sarah 
Lawrence and Pratt, 42 and 50 pel cent icspcctivcly had these low 
scores 

Next vve compaicd the performance of subgioups, those recalling 
moie I tasks (High) and those lccalhng moic G tasks (Low) 
Table 9 shows the percentage frequencies foi numbering recalled 


TABLE 9 

Showing FftLaucNcrfcs ktr Nomderino Recalled Items for Hfcn (/-£) 
and Low (l-C) Subgroups 





No number- 

% number- 

Group 

Subgroup 

No S’s 

ing items 

ing items 

Fields ton 10, 11 

High 

74 

32 

13 

Fieldston 10, 11 

Low 

69 

19 

28 

fBreailey 10, 12 
(Cliapin 12 

High 

17 

b 

35 

Chipm 12 

Low 

27 

5 

19 

[Biouxville 10 
[Friends' Sem 10 

nigh 

32 

20 

63 

Friends' Sem 10 

low 

26 

10 

32 

fSarali Law, 





(Piatt, Fiesh, 

Pj att Freshmen 

High 

24 

5 

21 

Low 

3 8 

5 

13 


items toi these subgroups For all schools and colleges, more 5's 
having plus difference scenes number the recalled items more otten 
than do those having minus difference scores Foi Bronxville and 
Ft lends’ Sem the frequency of S\ in the plus gioup numbcnng 
the items is particularly large (63%) This relationship between 
numbering recalled items and difference scoics (I-G) is reliable 
statistically only in the school groups whcic theie were greatci fre- 
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quencies of iccall of I tasks, For the FicUston, IJionxyiUc and 
Fi lends* Sem. $*s, in the association between numbering and scoic, 
X 2 ^ 7,15 P < .01. In the college groups and gills' schools (Hi ear* 
lcy-Cliapin) whcie the iccall of I tasks was much less frequent, this 
relationship is not ichabic statistically (A" — 2 09 20 ]> P 10) 

It would seem that numbeimg lecalled items is not just a cheek on 
mernoiy, to see how many items can be recalled, but is also due to 
the fact that the school S* s were intcicsted oi concerned about the 
individual tasks By numbering a task it was emphasized and made 
a moic important entity, instead of being considered only as a less 
important part of a battery of tests. As we have previously men- 
tioned, Zeigarnik found that S’s who emphasized the lecnll of indi- 
vidual tasks independent of then relationship to the test as «i whole 
make higher quotient scoics 

Thus we feel that numbering the items recalled, when 

no mention was made by the experimental feu so doing, is a mote 
spontaneous and unconscious expression of bchavioi than me ver- 
balized impressions 

d % Got relations with othc i measuiements . It is not within the 
scope of the piesent paper to deal in detail with the important prob- 
lem of the relationship between the iccrdl of I and 0 tasks and the 
mcasiuement of othci aspects of behavior, We do, howcvci, want to 
discuss a few points here on this problem In the first place, we 
found no significant relationship between recall scenes and intelli- 
gence level as mcasuicd by the American Council test The cor- 
relations wuc all between -)-,25 and — 06, Pachami lepoitcd that 
he found some small positive correlations between / and C scores 
and tests that measured intelligence (8, p 111) These correlations, 
howevci, weie low and not reliable* His main positive contribution 
was that the different factors measured, fluency, persistence, intelli- 
gence, and memory nil correlated positively with I and G effects 
(tecail of unfinished and completed tasks), but that gencial inertia 
or perseveration correlated negatively with the G effect, positively 
with the I effect. Pachauri further paitraled out a possible memory 
factor and found the correlations weie not altered Pic then con- 
cluded that the I effect was positively related to general lucitia (a 
tension due to perseveration of unfinished tasks), while the opposite 
was true for the C effect As these correlations weie all quite low, 
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\vp cannot considei them lcliablc, although they aie suggestive of 
possible iclationships between different aspects of behavior, 

If in measuring the iccall of I and C tasks we aic actually measur- 
ing diffeicnt expicssions of bchavioi 01 tension systems within the 
otganism, as seems indicated by the woilc of olhci investigators as 
well as om selves, then the con elation between the iccall of I and C 
tasks with each other should be low If memory only was being 
mcasuied in lccallmg both types of tasks, then these correlations 
should be positive Wc find the foimer to be the case In tile 
con elation of I and C scoies foi tile schools (Fieldston, Bronxville, 
Fi lends 1 Scm), Pearson r — 19^.05, foi the colleges (Saiah 
Lawrence, Piatt) Pearson ? = — ,11 ±,09, 

If the recall of 1 and G tasks ib due to dynamic factors within 
the oiganism, then conditions with othei measuics of these factors, 
such as pci sever ation as suggested by Pachauii, aie indicated In 
another study already reported, we coudated recall of / and C tasks 
for the Fieldston S's (Giade 10) with then Schneider index, a 
mcasuie of ncmociiculatoiy efficiency (1)* We found that the S’b 
who recalled piedommantly mtemipted tasks had high Schneidei 
indices (good neuiocirculatoiy efficiency), while those who recalLed 
predominantly completed tasks had low indices (pool neuio-circula- 
tory efficiency) The S's who recalled a more equal mimbei of 
I and G tasks had medium indices These relationships were lcliablc 
statistically. Obviously, a good deal moie work needs to be done 
in order to understand the development of tension systems within 
the organism and then subsequent jelcasc by memorial recall, as well 
as the significance ot the relationship ot these tensions to ncuro- 
circulatory balance Onlv more research and study can clarify these 
problems 

D General Discussion 

Oui piescnt study was only a preliminary one, It did not pie- 
sume to standardize a test for reliability and validity It was only 
an attempt to cany over into a test situation a methodology worked 
out in the laboratory. The whole appioach to the study of the 
dynamics of behavior, even rn the laboratory, is still in an embryonic 
stage. Certainly heie is a fertile and piofitabic field foi fuithci 
exploratory woik, in ordci to develop techniques for supplementing 
the measurement of intelligence and scholastic aptitude and the 
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making of psychoneiu otic mvcntoiics, nil tl fin muio ijmcklv and 
picciscly arriving an undci stand mg of an individual th<m is pos- 
sible m a ease lusttnv oi pxychialiu. mtmvicw, both of which .ue 
time-consuming a ncl expensive 

If adequately developed, mcasuung some of the dynamic aspects 
of behavim in test situations should he of help to the teacher and 
counseloi in pi eventing the pitfalls of tnal and enm handling of 
pupils If a teacher undci stands that a pupil who develops tensions 
for unfinished tasks is not stupid but finds it moic difficult than 
some of lus pecis to leave something undone, that he is lcailv 
having a haul time adjusting to the task of multiplying mixed 
fractions aftei leaving a long division pioblcm unsolved, she may 
have moic patience with him The teachei may even think up ways 
and means of helping this pupil become moic flexible, Mlhei than 
spend hei lime despamng ovet his seeming stupidity. The pupil 
may make a high scoie on the Amcncan Council test, leaching the 
90th pel centime, while on a test foi mcasiumg the lecall of intoi- 
rupted and completed tasks, he may make a seme of 80 pn cent 
lecall of mtci mpted tasks, and 40 pci cent lecall of completed 
tasks, giving him a latio of 2 to 1 in favoi of lecall of unfinished 
work This pupil thus would have fallen m om High xubgioup 
foi the lecall of intciiupicd tasks. Now, if his Sclmcidci index is 
also high, a good deal is known about his pcisonnlity make-up, even 
hefoic having had many contacts with him At least moic is known 
about him than would be the ease if only tile inhumation concerning 
his intelligence lating wcic available 

But also it must be lcaliml that tension fm meomplclcd wo\k 
is not only a liability, when it intei fetes with adequate adjustment, 
but may be and tiequentlj' is, one of the most valuable assets an 
individual can have Without inteicst in a task and an accompany- 
ing desire to complete the task as well as possible, no individual 
could get along educationally and vocationally oi in Ills adjustments 
to everyday life 1 he pioblcm is to find an adequate balance be- 
tween completing tasks successfully oi, when the occasion demands, 
bi caking oft the task without undue sticss and stiain in onlei In 
tutn to another moic urgent one* 

Obviously, tensions for unfinished woik aic not the only dynamic 
aspects of behavior capable of being mcasuicd, or of impoitancc in 
understanding the individual We need to know, foi instance, about 
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8, Negligible coi relations weic found between scores on intelli- 
gence tests and the lccall of I and C tasks 

9 A positive relationship was found between <i nicasuic of ncuro 
circulatoiy efficiency (Schneider index) and the rec.tll of I and C 
tasks. S’s having high Sclmeitlei indices recalled mote / tasks, those 
having low indices recalled inoic C tasks, while those with medium 
indices recalled a more equal number of / and C tasks 

10 The impoitancc of developing tests of this kind tor measui- 
mg conative aspects of behavior, to supplement the existing intelli- 
gence and scholastic aptitude tests, is discussed. 
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A STUDY OF THE REACTIONS OF SPASTIC CHILDREN 
TO CERTAIN TEST SITUATIONS^ 1 

Dt'pmhnenl of Psychology, Vniveisily of Chicago 


Carol Blanche Cotton 


A. Introduction 

Investigators such as Goldstein (8), Bollcs (2), and Nadel (16), 
have concluded that cerebral injury often results in a diminution of 
abstiact behavior and a corresponding increase in more concrete 
responses to problem situations, as well as in a loss in ability to 
shift, yoluntfmly, from one aspect or attribute of a problem to 
another. Tins thcoictical loss of function is postulated as beginning 
upon the "higher levels" of mentation, which are supposed to develop 
or mature with the maturing individual. This raises the question* 
Would one find a lack of the development of such abstract behavior 
in cases of bum mjuiy dining infancy 01 immatunty ? 

The condition generally known as spastic paialysis offers a possi- 
bility of investigation along these lines Doll, Phelps and Melchcr 
(6), Loicl (13), ami Schcideinann (19) have published detailed 
desciiptions and somewhat lengthy discussions of the etiology of this 
type of disability For uui pui poses, the description of Masten (14) 
may prove adequate 

Spastic pnialysis 19 not a disease, but a symptom, common to 
many rUstm bailees of the central ncivous system, Spasticity 
of the spinal cor'd . , does not affect mental or emotional 

status, Disease in the bum involving motoi pathways may 
give use to spasticity associated with such complications as 
mental deficiency, epilepsy, and pcisonality changes Fre- 
quently tiemors, jeiking movements of bizarre and giotesque 
nature, and facial grimaces are also part of the disease Vari- 
ous conditions characterized by spastLc paralysis may be 
classified as follows (ir) hemiplegia, or a paralysis on one 
side of the body, (£) diplegia, which is i e ally a double henn- 

"Rcceivcd in the Editonal Office on Oitobci 3, 1939 
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plcpa, and (c) paraplegia, Inch is a p.ir.ihsis os weaklier 
of both legs 

Any one of these conditions may be lomplii ateil by mental 
deficiency, by epilepsy, oi by pcuihai movumnlH (chorgn- 
athetosh), depending on the location and extent of the intuit 

Phelps (17) distinguished between spasticity ami athetosis, although 
other investigators, particularly Biaii\ (4) chum tlut it is uirclv 
possible to find cithci condition uncomplicated by the othci. 

Because of differences m etiology, locus, ami seventy of the lesion, 
marked diffcicnces among spastic individuals may he expected Dis- 
abilities range ironi eases of almost complete physical helplessness 
to slight involvement of one hand or foot, with all possible mental 
and emotional complications. Lord (12) has emphasized the diffi- 
culties involved in testing such individuals Estimates of intelli- 
gence aic open to question, partly because of the inhibiting influence 
spasticity has upon verbal and motor evpiewon, and partly because 
of possible gaps in mentation which the conventional tests do not 
reveal 

Rollcs (2), Nadcl (16), and Conkey (5) have made qualitative 
studies ot cases of Inain injury based upon comparisons with noimal 
control groups In each case biain injury patients were chaiacteii/ed 
by "steieotypy” and bv impairment in the ability to perceive abstiact 
relationships, Recent investigations by Krechmky (11) point to- 
ward a similar tendency toward "stereotyped” behavior in lats 
with cortical injuiics, although under the pioper conditions the 
opeiated animals weic able to change fiom a preference for “stereo- 
typed” back to vanable behavioi Otliei studies utilizing the color-, 
form-, object-grouping techniques of Bollcs and Nadel aic those of 
Usnadze (23) and Tobic (22), who used childieu as subjects, and 
Weigl (24) who used normal amt feebleminded children as conti ols 
for his experimental cortical-lesion group. 

The most comprehensive studies of spastic paralysis have been 
made by Lord (12, 13) and by Doll, Phelps, and Mclchei (6) 
Loid ai ranged developmental sequences of l espouses of both motor 
and ideational growth, and studied with then aid scvcial child lfn 
under six years of age, testing each three times at six-month intervals 
The examination procedure and the selection of test material de- 
pended upon the degree of motor disability and the emotional con- 
dition of tile subject. Doll, Phelps, and Mclchei collaborated on 
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a study of 12 subjects, institutionalized at Vineland The group 
ranged in age from three to 38 yeais, 

A combination of mental tests of both the veibal and pei formance 
types was used, For the tluec clnldien who were unable to ltspond 
to the usual tests, the authois offci a “tentative fiamewoik foi psy- 
chological observation” based upon tbe/r studies of the language usage, 
attention, pciccption, discrimination, association, mcmoiy, number 
sense, peifonnance, and ability to learn of these thiec childien 

B Problem 

The pioblem of this investigation was to make a qualitative analy- 
sis of the behavior of a group of spastic children in scvcial test 
situations so devised that the effect oi the physical disabilities of the 
children might be minimized while at the same lime making possible 
some indication of the subject’s ability to apprehend and to remember 
relationships differing in complexity, The method necessitated an 
intensive study of a few cases rathei than a more extended study 
of a largei number, An equivalent group of physically normal 
childien was selected as a contiol group so that it might be possible 
to make some comparisons of behavior 

C Subjects 

Subjects for investigation included 27 childien enrolled in the 
Spalding School for Crippled Clnldien in Chicago, five patients in the 
Crippled Children’s Division of the Illinois Research Hospital, and 
26 physically normal children enrolled in die Jefferson public school 
in Chicago. Five of the children from each school weic kindeigaiten 
childien, used in one test of the senes only. Twenty-one of the 
gioup fiom Spalding completed the lest battciy These children, 
matched for sex, chionological age," and estimated mental age with 
childien fiom Jefferson, furnished the bulk of the data of this investi- 
gation. Thirteen of the 21 composed the entne Special Spastic Divi- 
sion at Spalding The a the is w<He attending regular classes, in 
spite of scvcie handicaps Nineteen wcic spastic as a lesult of 
bn til injury or injuiy within the first year of hfc. Two were 
injuied between the ages of tin ec and seven Seven were diagnosed 
as hemiplegic, 13 as diplegic, and one as paiaplegic Seven were, 
in addition, athetoid Speech, oi locomotion, oi manipulation was 
impaired to some degree in all cases, sevcicly, in all three aieas, in 
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most cases Tile childicn had all been attending school foi at least 
three years, The chronological age mngc for the Spalding Rioup 
was fiom seven yea\s ami two months to L ] yeais and one month, 
with a mean of nine years and seven months Fstimated mental 
ages (Stanfoid-Ihnet scale) ranged from six yeais and nine months 
to 12 yeais and nine months with a mean of nine yeais and three 
months. The mental age lange and mean fm Telhoson subjects was 
exactly that for the Spalding gionp, the cluonologiuil age lange 
being from seven years and three months to 13 yeais and font months, 
with a mean of nine years and nine months 

D Tpsts and Rfsults 

A two-fold basis detci mined the selection of the tests* fiist, an 
attempt to utilize test situations which might indicate the subject’s 
ability to appichend i clationsbips while at the same tune discounting 
the spastics’ physical disabilities, and, second, by means of these situa- 
tions to Lest the hypothesis that spastic childicn exhibit some of the 
gaps in mentation which have been discussed as losses in cases of 
biain injuiy after maturity. In geneial, there weie seven main 
consultations, as follows. (1) The tasks must requite few, if any, 
verbal lesponses, (2) the tasks must not lequnc fine imiscuLu co- 
ordination, (3) the amount of time taken for solution imist make 
little difference in the lesults, (4) while the tasks must be difficult 
enough to challenge the subject, undue incicasc in motor and emo- 
tional tension must be avoided, (5) some indication of the subject’s 
ability to appichcnd a variety of relationships must be possible. This 
would include, for example: (d) the ability to aLtach meaning to 
pictures; (b) the ability to pciccive foim and coloi iclationships; 
(0 demonstration of an adequate sense of spatial iclationships, 
{d) the ability to undcistand and to follow veibal dncctions. (6) 
The tasks must permit a flexible testing pcnod, dependent both in 
time consumed and in number of tasks completed pci pcnod upon 
individual requirements, (7) the situations should lie within tile 
possible experiential limits of spastic school children 
Four geneial test situations seemed to meet these conditions. The 
sorting technique, widely used in cases of brain injury, schizopln cma, 
aphasia, and the like (2, 3, 5, 8, 16, 24) was adapted for use as 
one of these foui. A stung pattern test, adapted fiom Sclllagc and 
Hailow (21) and designed to test acuity in spatial iclationships; a 
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"completion” test winch necessitated some geneialrzation and absti ac- 
tion, and a pattern-memoiy test completed the battery 
Testing was individually conducted by the wntei Full piotocols 
weie taken of the peiformances of cacti child m each test situation* 
The testing piogiam extended fiom March 1st to June 13th, 1939, 

1 The Sailing Test Situations 

A gioup of 32 objects, 54 lenthci, glass and caidboaid foims, and 
two lists of woids, in varying combinations, made up 13 sorting test 
situations, The objects included toys, foodstuffs, and ai tides in 
common use The foims weie uiclcs, squaies and tnangles in thice-, 
two-, and onc-and-a-half-inch dimensions Cardboard foims were 
in fom colois yellow, blue-giecn, violet, and white The same 
objects weie used ovci and ovei in diffeicnt contexts in an attempt 
to discovei whethei the Subject could readily shift Ins associations 
to fit the new context or whethei his lespon&es would disclose a 
moic steieotyped soit of behavior In cases where two or thice types 
of icsponscs weie, with the mateiial piescntcd, equally possible, the 
subject was asked to associate the aiticles in as many ways as he 
coufd Pioccduie in each of the situations was essentially the 
same The objects weie placed on the tabic in fiont of the subject, 
unused objects being pushed out of the way although still within 
sight. The subject was then instiucted to put everything together 
which belonged togethei and uiged to me his own judgment in 
deciding the basis of "belongingness ” 

In thice cases the aid of the examine! was lcquned in placement 
In each case the subject gave explicit dncctions, and i casons foi 
JesiHiig that p articuldt ariangement All othei spastic subjects weie 
able to handle the materials m some fashion without aid 
The mafceiials used in each soitmg test situation are listed below, 
in Older 

1 Sorting test Situation I 16 caid board foims, foui of each 

color, using a sample of each foim and of each size It is apparent 

that giouping could be on the basis of size, foim, oi color 

2 Suiting test Situation II all )ellow caidboaul shapes, an 

oiange, a box of u ayahs, lyooden cube (oinnge colored ), mtificial 
banana, 6 inch wooden liilei, spool of led tin cad, package of needles, 
small led rubber ball, spiay of aitificial led tulips, icd-handlcd pocket 
knife, icd pencil, led-and-wlnte marble, small red wooden triangle, 
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square, and aide Hcie Again coloi classifications aic possible, as 
well as groupings of objects accoiding lo tamiliai usi* associations— 
for example, needles and thieatl 

3 Soiting test Summon 111 all the hathei, glass and caidboaid 
elides; the red ciiuilar block, a coppei kettle lul, the ball, mange, 
and maiblc; tlucad, and a package of lemon “Lifcsavcis." Classifi- 
cations might be upon the basis of syc, coloi, malenal, 01 shape 

4 Sorting test Situation IV 1 all the leathci, glass, and caidboaid 
squares, squaic led block, a pictuic ol a tvpcwntci mounted on a 
square piece of caidboaid, a squaie pad of papci, two glass, two 
rubbei, and one candy cube Mateiials picscnted weie either 
squaics oi cubes, but some of them wcic also objects which might or 
might not be recognized as falling into "shape” catcgones 

5. Sorting test Situation V, all lcathci foims, all glass foims. 
and 12 of the caidboaid foinis, using each coloi, with four of each 
shape and foui of each size Classifications on the basis of si/e, shape, 
color, or mateiial were the most obvious possibilities heic 

6. Soiling test Situation VI, all lcathci and glass fmins, the 
thice wooden blocks, two wooden cubes, rulci, pcnul weie used 
hcie. It was hoped that gioupings on the basis of mateiial might 
be made more obvious hcie than in the situation immediately pie- 
ced mg this one 

7 Soiting test Situation VII glass cubes, one cuclc, one t dangle 
cu\4 gwl fcqvme. of ghat, dtfteiewt svm, oivt of each cuUw c-f 

the caidboaid foims, using all thice shapes; needles, a bunch of gilt 
safety pins, knife, a sn'inll toy locomotive, and an oidinaiy dooi key 
Again the objects might be soited accoidmg to mateiial, shape, or 
size, 

S Soiting test Situation VIII. this situation and the thice imme- 
diately following made moie use of objects than of foims, Alatci i.ils 
foi Situation VIII weie the key, knife, thicad, Lifcsavcis, an aitifi- 
cial potato, locomotive, blocks, all cubes, small doll, toy cat, toy dog, 
marble, ball 

9, Sorting test Situation IX pencil, papci, ciayolas, mlci, pic* 
turc of typewriter banana, cat, glass cubes, bottle of paste, bai of 
Ivoiy soap* 

10 Soiting test Situation X: needles, pins, soap, key, pencil, 
thread, potato, tulips, kettle lid, marble, small package of chewing 
gum. 
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11 Soiting test Situation XI' ball, Icev, knife, locomotive, paste* 
banana, oiange, chewing gum, candy cube, Lifcsaveis, potato, small 
box of crackcis. 

12. Situation VIII emphasized toys, IX included ai tides in 
common use at school, X included objects in common use at home, 
while XI included a piepondeiancc of edibles 

The next two soiting test situations wue verbal, and wcie pLe- 
sented to 11 only of each gioup Two lists of 14 woids each weie 
used Each woid was presented scpaiatch, and the subjects in- 
stiuctcd to put all the woids togcthci that belonged togethei The 
fust list was made up of the names of animals, buds, and one flower. 
The second included the names of foods and familiar objects, so 
selected that classifications on the basis of coloi might also be made 
In these situations severnl gioup diftcienccs were noticeable With- 
in a grven test situation the cnppled child ion exhibited widci vauetiCi, 
of icsponse An instance of this soit of bchavioi hom soiting test 
Situation III, foi example, is as follows 


Placement by shape, o\ ihape and size 
Placement by shape, material and coloi 
Placement by coloi only 
Placement by ma tonal only 
Placement by size only 
Placement by fantasy or design 
Placement by objects vs forms 


spastics, 8, noimals, 11 
spastics, 2, noimals, 9 
spastics, 3, noimals, 0 
spastics, 2, noimals, 0 
spastics, 1, noimals, 0 
spastics, 4, normals, 0 
spastics, 1, noimals, 0 


Here 11 spastic subjects made icsponses which none ot the noimal 
subjects made at all, Anothei example, taken fiom Situation VI, is 
as follows, 


Placement by material and shape 
PlncemcnL by shape only 
Placement by shape and si/e 
Placement by fantasy oi design 
Placement by color 

Placement by familiar use associations 


spastics, 7, noimals, 10, 
spastics, 3, noimals, 0 
spastics, 5, noimals, 11 
spastics, 3 , normals, 0 
spastics, 1 , noimals, 0, 
spastics, 3, noimals, 0 


Pci haps the most sti iking example of this soit of icsponse on the 
pait of the spastic subjects may be found in soiting test Situation X, 
whcie objects used weie picdominantly edible oi non-ediblc All the 
normal thildien so classified the objects, while onlv nine of the 
spastics did so, nine otheis gioupmg them accciding to coloi, shape, 
oi size, and three more classifying accoiding to fantasy oi familial 
use, one spastic subject being unable to see any iclationships wliat- 
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ever. Not only were these 1 espouse patterns widely dispci sed within 
any ojic situation, they tended, moreover, to be triable An indi- 
vidual who classified objects in 011c situation .iLiouling to color, for 
example, frequently so classified matcnals thioughout the test senes, 
often overlooking relationships which weie dppai cully moic obvious 
or natuial This behavior wc have called “sicicotvped ” 

While the normal clnldicn often ictained the same gcncial classifi- 
cation tendency hum situation to situalion, most of them wcie able 
to vary their responses when called upon to do so. Spastic childicn 
exhibited this ability in only a few cases The spastic group fur- 
ther made coils id ci ably fewer compi chcnsivc responses throughout 
the series than did the noimal childicn 


TABLE 1 

Summary or Reisuits in Sorting Tpsi Siiuations I-XIII 



Type of response 

Spastica 

Normals 

1 

Total classifications on the basis of color 

40 

19 

2, 

Total classifications on the basis of shape 

Total classifications on the basis of size 

70 

98 

3 

27 

36 

4. 

Total classifications on the basis of material 

21 

13 

5 

Total classifications on die basis of familiar 
associations 

42 

+3 

6 

Total classifications on the basis of comprehensive 
relationships* 

65 

99 

7 

Total classifications on the basis of fantasy 
and design 

30 

1 


*Thcsc totals include some of the color, shape and material classification^ 
totaled above, 


Table 1 presents a summarized account of the sorting test situa- 
tions in geneial An appaient preference foi coloi classifications was 
exhibited by the spastics over the noimals, whcieas noimal subjects 
were more inclined to gioup materials accoiding to shape than were 
the spastics Classifications on the basis of comprehensive relation- 
ships and ‘fantasy” i espouses also show rather significant differences 
No difter cnees were found in frequency of familiar-use associations, 
in contradistinction to the difference in comprehending less obvious 
relationships 

For both groups the impulse to form color, size, oi shape cate- 
gories seemed to be basic, and when the subjects could not compre- 
hend other relationships, they fell bade upon tins “basic” principle. 
As noted, this tendency was moic marked among the spastic gioup 
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2 The Light Pattern Test 

The second type of test situation was primarily a memoiy test 
in which the subject lepeated a patterned sequence of colored lights 
A ied, a white and a blue light weie mounted so that they could be 
turned on and oft in any ordci by eithei subject or experimenter 
Because of the independent action of the lights, the patterns could be 
vaned at will and indefinitely inclosed in complexity Sequences 
began with two-light patterns, and continued until the subject 
failed five out of eight patterns of a given complexity. The subjects’ 
lcsponscs weie not timed, although in the patterns set for lepro- 
duction a light was tinned on cveiy three seconds, remaining lighted 
foi one second A sunnmiy of the lesults is piesented in Table 2 


'TABLE 2 

Summary or run Results or the LiGHT-PArrERN Test 



Type of response 

Spastics 

Normals 

1, 

Successfully completed five-light patterns 
(upper limit) 

0 

2 

2 

Successfully completed four-light patterns 

11 

10 

3 

Successfully completed thiee-tight patterns 

8 

9 

4 

Successfully completed two-light patterns 

1 

0 

5 

Exhibited “stcicotyped 11 behavior 

9 

1 


The failures hi ought out diftci cnees among the spastic and noimal 
childicn which the successes, of which theie was approximately an 
even numbci, at the same levels, in each group failed to do While 
the noimal child len and a few of the spastics tended to guess if they 
weie not sure of the piopci icsponsc , most of the spastic children 
tended to exhibit "steicotvped” behavioi — that is, to lepeat the same 
pattern ovci and ovei, or to lepeat the pattern immediately picccding 
the one foi gotten 

Mental age apparently has some lathci definite connection with 
the ability to icpioduce the moie complex patterns The childicn 
with mental ages between six and eight yeais weie in general limited 
to thice-light patterns, while the mental age range fiom 10 to 12 
included most of the individuals successful with fom- and five-light 
patterns The pimciplc of this test is, of course, the same as that 
of such tasks as lepeating digits, woids or sentences in the Stanford- 
Binet scale 
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3 The "Completion” Test 

Thiec hctciogcncous gioups of objects, thiec of pictuies, and four 
of words weie piesented m tins test The one thing which each 
object within a gioup had in common with all otlicis was something 
which was lacking to complete it 01 to icndei it useful I hi cc 
objects, pictuics, 01 gioups of Ictteib weic piovulcd fiom which 
the subject was to choose, foi the gioup, the one common element, 
His responses indicated whcthci lie had giasped the idea that all 
of the objects of the “incomplete" group needed the same one object 
to complete them, whcthci lie was able to iccogni/.c this object when 
he saw it; and whcthci he was able to piocccd fioin quite conactc 
to somewhat absliact “completions” in this mannei All of the 
objects and pictures wcic famihai to the child i cn Woids weic 
taken fiorn the Buckingham IF out List. 

Results of the test are summaiucd in Table 3 When the fiibt 


TABLE 3 

SUMMAUY 01 RF5ULTS IN “COMPf EI!U*r” 1 Lil 



Types of response 

Spastics 

N oi m a la 

1 

All concrete tasks collect on hi at 




oi second trial 

13 

15 

2 

All pictorial tasks eoirect on first 
or second trial 

n 

14 

3 

Three to four vcibal tasks collect 
on hist Or second trial 

+ 

3 

f 

One to two verbal tasks coucct on hrst 
or second tnnl 

11 

4 

S 

Exhibited stereotyped behavioi 

3 

0 

6 

Consistently guessed when in doubt 

4 

7 

7 

Matched items instead of completing 
the series 

1 

3 

8. 

“Gave up n when in doubt 

4 

5 

9 

Consistently needed second ti ini 

3 

1 


and second tuals weie combined, little diffcicncc between the cxpeii- 
mental and the control groups in then lesponses to concrete and 
pictoiial material was found* Twice as many noimal children as 
spastics, however, successfully completed at least tlucc of the four 
verbal tasks* Thiec spastic childien exhibited “stcicotyped” be- 
havior, consistently choosing on the basis of the spatial relationship 
of the completion’ ai tides to themselves, lathet than fiom any 
comprehension of the problem itself. 

Aside from the time consumed in actually attempting to manipu- 
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late the articles, the spastic childicn as a gioup wcie maikcdlv more 
deliberate than the noimals Some spastic subjects studied the senes 
foi fiom one to tluec minutes before staiting to respond. In addi- 
tion to the stereotypy aheady mentioned, thiec gcneial types of 
bchavioi apparently followed when the subjects were upon uncertain 
giound guessing (moic noimal than spastic subjects), matching 
items (both groups) | and giving up (both gioups) 

4 The Patterned Stung Test 

Vanattons of this soil of test situation have been applied to many 
types of subjects including cats, monkeys, chimpanzees, and young 
childicn (1, 9, 15, 18, 21) In this lest 20 patterns were used, foui 
each utilizing two, tluee, foui, five, and six strings. The first nine 
m the senes wcie taken fiom Settlage and Hallow (21), and were 
those which they had found most difficult foi then sub-human pri- 
mate subjects Figuie 1 shows examples of moic difficult patteins 





Examples or Four-, Five-, and Six-String Patterns 
Cndcs repicsenr bracelet pulls; v represents the luie 


used in this study The "luie” in each case was a package of Life- 
savers for which the subject had previously expressed a prefcience. 
Fice ends of the stnngs next to the subjects were secured to bone 
bracelets to facilitate handling Kindeigarten children were used 
in this test only A siunmaiy of the results is piesented in Table 4 
In gcneial, theie was little difference between the two gioups 
so far as actual success or failuie in solving the patterns was con- 
cerned Two general methods of solution were noticed The 
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1 ABLE ‘V 

Summary or Rrsuiis in &trimc.-Pai j liRN Ti-sr 



Types of response 

Spastica 

Normals 


A Number of ftiUctn* con telly solved 

on first tttnl 

11 

1 

Nineteen to twenty 

11 

2 

Fifteen to seventeen 

3 

4 

3, 

Twelve to fouitccn 

1 

2 

4 

Nine to eleven 

1 

1 

5 

Six to eight 

3 

2 

6 

Three to live 

I 

1 


B Ovett movement utilized in ohtaimmi solution 


1 

Extensive head, tiunh and arm movements 

11 

0 

2 

Extensive fingci movements 

1 

3 


first, and most successful, was fixation of the line with the eyes 
and tracing the path of the string leading fiom the lure to the 
bracelet with swift eye-movements The second and less successful 
method was to begin with the bracelets and trace the path of each 
stung in tmn until one terminated at the hue. Tracing was done 
visually with no body movements, or with the aid of a pointing 
finger, or with movements o£ head and trunk Eleven spastic sub- 
jects seemed to depend upon extensive movements in tracing the 
patterns of the suings Them weic name complete faikucs among 
the younger childien of both groups, 

E Discussion of Rfsui/Ts 

Several questions are suggested by the results of the tests Fust, 
ate group diftei cnees merely a result of the lack of exprcssional 
ability and nail owed experience of the spastic subjects, oi is there 
some basic difference aside from these ? Again, aic there any 
demonstrable relationships between, for example, veibal or manipula- 
tory difficulties and specific types of response such as steieotypy or 
fantasy? Is the relatively frequent use of shape as a category among 
sp as tics iclated to difficulties in manipulation? Aic unusual re- 
sponses of spastics analogous to the type and severity of their dis- 
ability^ Arc there demonstrable diffci enccs m the responses of 
spastic children to spatial relationship? Is inability to shift tiom 
one basis of classification to another mote chaiactciislic of spastic than 
of notmal childien? 

In Table 5 the responses of the hospitalized subjects arc sum- 
manzcd with those of the Spalding group Total responses aic 
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TABLE 5 

Sc m mar\ oi Responses of Spastic Sudjects to All Tests 


Spastic 

case 

number 

Total 

color 

reaps 

Total 

shape 

resps 

Type of Respunse 

Stereotyped Fantasy Random 
responses responses responses 

Flexibility 
jji shifting 

1 

1 

3 

Frequent 

4 

2 

Present 

2 , 

0 

0 

Frequent 

11 

2 

Absent 

3 

1 

3 

Rare 

2 

1 

Present 

4 

2 

U 

Rare 

0 

2 

Present 

5 

5 

0 

Frequent 

0 

5 

Present 

6 

0 

5 

Frequent 

0 

0 

Absent 

7 

3 

l 

Rare 

1 

2 

Present 

8 

1 

3 

Frequent 

1 

0 

Absent 

9 

0 

9 

Frequent 

0 

1 

Absent 

10 

1 

6 

Fiequent 

0 

0 

Absent 

11 

3 

3 

Ficqucnt 

0 

0 

Absent 

12 

0 

9 

Fiequent 

0 

0 

Absent 

13 

1 

3 

Rare 

0 

0 

Present 

14 

1 

9 

Frequent 

0 

1 

Absent 

15 

5 

1 

Frequent 

1 

3 

Absent 

16 

0 

4 

Frequent 

1 

0 

Absent 

17 

1 

1 

Frequent 

9 

3 

Absent 

IS 

2 

1 

Rare 

0 

3 

Present 

19 

2 

0 

Rare 

1 

1 

Present 

20 

3 

5 

Frequent 

0 

1 

Absent 

21 

1 

5 

Frequent 

0 

0 

Absent 

Max* 

3 

0 

Rare 

0 

4 

Present 

Betty* 

2 

2 

Rare 

1 

0 

Present 

Joe* 

0 

0 

Frequent 

4 

2 

Absent 

Glenn* 

2 

0 

Frequent 

0 

0 

Absent 

Roman* 

4 

0 

Rare 

3 

8 

Piesent 


^Hospital cast 


not the same in all cases because not all of the children completed 
all of the separate test situations Among the Spalding group, Cases 
4, 5, 10, 11, 12, 14, 15, 16, 17, 19, and 20 were most severely 
handicapped in the three behavior aiea4 noted If narrowed experi- 
ence is the dominant factor in differentiating between the spastic 
and normal gioups, these 11 cases might be supposed to exhibit less 
compi chcnsive behavioi, to prefer color to shape categoues, and to 
have special difficulty with veibal material 

Four of these subjects were included in the 11 who responded 
to sorting test Situations XI and XIII. Three out of nine made 
acceptable responses in Situation X, while two of the three ac- 
ceptable lcsponscs in Situation XIII weic made by them Thiee 
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0 { the group of 11 wcie not successful with any o i tlu 1 vcib.il in«v 
tcnals in the "completion" test, and six of them wcic successful in 
only one oi two oi the sciics Two ot thirn, hmvcvn, wic 
successful in all but one of the veibal task> 

Sixteen spastic subjects exhibited steieotyped behavior, 10 of them 
with a great deal of consistency. These wcic (Arsis 2, 9, 10, 12, 
17, 20* 21, and 22, plus two of the hospitalised patients Tlncc of 
the 10 were spastic diplegics, lliicc wcie atheioid, tluee wen* hemi- 
plegic, and one was pmplcgic No special iclationship between 
type of disability and stcieotvped bchavim was thus appai cut Eight 
of the 10, however, wcic sevcicly handicapped jn speech Thiec of 
the 10 me among the 11 most sevciclv handicapped of the Spalding 
group Only two of the most sevcicly handicapped children (Cases 
4 and 19) did not exhibit stcieotvped hchavioi. 

Stereotypy apparently has little relationship to the estimated men- 
tal ages of oui subjects None of the cliildicn who did not lespond 
in this way had an estimated menial age undei ti-7, and their 1Q\ 
ranged from 94 to 122* Six othei cliildicn with the same IQ langc 
did, howcvei, respond in a stereotyped fashion These six wcic 
all sevcicly handicapped Time of injuiy apparently made little 
chffeience in stereotyped bchavioi. 19ve of the six spastic clitldien 
who did not lespond in this fashion had no speech difficulties, while 
two of them had lelativcly slight disturbances of manipulation and 
locomotion 

"Fantasy" iesponscs were charactci istic of thiec subjects espe- 
cially, although six others occasionally exhibited i espouses of this 
type Two of the three most often making this type of i espouse 
had severe distuibanccs of speech, although in othei inspects they 
xverc not especially similar, The thiul subject making this type 
of response with some legulanty was sevcicly distin bed m speech 
and locomotion , slightly in manipulation. 

These findings would indicate that a severe speech difficulty was 
more often connected with stcieotvped bchavioi, with "fantasy" 
iesponscs, and with difficulty with vcibal (abstiact) matcnal than 
such categories as estimated mental age oi type and seventy of dis-* 
ability in general. It may be that injury which affects the speech 
areas of the cortex may in turn afreet rhe development of the asso- 
ciation areas, whereas injui ics aftecting motoi abilities necessary 
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foi locomotion and manipulation do not necessarily have this effect 

Thcie is little evidence in the study that differences aie based 
upon expenential deficiencies Table 5 shows that while some of 
the 11 most sevciely handicapped childien consistently prefened 
coloi to shape classifications, othcis as consistently pi ef cried shape 
to coloi Although the spastic gioup as a whole genci aliped on the 
basis of shape less often than did the noimal childien, this was 
appai cntly not due wholly to lack of manipulation expci icnces Four 
of the most seveiely handicapped childien in this lespect piefencd 
shape distinctions to coloi, and a fifth showed no piefei cnees between 
the two categones. 

Soiting test Situations VIII and XI present dtffcienccs which 
might be due to the widci possibilities of cxpenencc foi noimal chil- 
dien, Upon closer examination tins hypothesis seems doubtful All 
the subjects have experienced food to about the same degicc, yet, 
as shown t the spastic childien made comparative}] few classifications 
on this basis, whereas all the noimal childien did so It is rather 
an expression of stereotypy — the inability to sec iclationships other 
than shape or coloi — which leads to these chftei cnees 

With lespect to spatial iclationships, the methods used in obtain- 
ing the end wcie moie impoitant than the end itself Spastic chil- 
dren between seven and 13 yeais of age have inevitably learned to 
make adjustments to spatial relationships, in spite of physical handi- 
caps Muscle naming is, in pait, of this type These adjustments 
may be clumsy and inaccurate, but the child will develop the method 
of attack which foi him most often ends in success The subjects 
m this case exhibited tins ability in a rathei mailccd manner With 
the aid of gross trunk, head, and aim movements, the olclei childien 
giasped the stung-pattein problem easily, and solved it with little 
tiouble The one exception is an individual who has been diagnosed 
as a case of ancsted development, and whose helmvioi throughout 
the test situations was exceedingly infantile 

No differences in comprehending the type of pictoual matenal 
piesented in this study were found Collect lcsponses to both the 
completion and the light-pattcin tests did not diftci substantially 
fiom those of normal childien, although analyses of failures did 
biing out the gieatei tendency of spastic children to behave in a 
stereotyped fashion 

It was hoped that a scries of test situations might be devised 
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which would give lather definite inductions of the mental piocesscs 
of spastic children, while at the same lime minimizing the cftccts 
of the motoi involvement Tins hope has appai niilv been i called 
to some extent Amplification and icfincmcnt of some of the test 
situations of the study might well lCsiilt in a mental test especially 
designed foi spastic children Ruth a test is badly needed The 
"completion” ami hght-pattcin tests could puihahlv lie refined ami 
amplified, and certain of the soiting test situations, especially those 
dealing with coloi, form, and matenafi might also he stand.udized. 
Fuithct cxpei lmcntation along these lines is advisable 

F. Summary and Conclusions 

In this study 26 spastic school child 1 cn, matched with 26 physi- 
cally noimal school children hy sex, clnonological age, and estimated 
mental age, wcic given a senes of tests in an attempt to discover, 
fiist, whethci demonstrable bcluvioi diftricnces aside fiom the obvi- 
ous physical disabilities existed between the two groups, and, second, 
to discover the significance of such diftet cnees if they existed Five 
additional spastic subjects without school experience weie also given 
some of the tests 

Test* used in the study included a seiics of sotting situations; 
a completion test involving concrete, pictorial, and vcih.il niateii.il; 
a light-pattern memory test, and a string-pattern lest 
With one oi two exceptions the spastic group difhned dcmonstiablv 
fiom the noimal in three general lespccts fiist, a widei lange of 
individual differences in type of i espouse within any one lest situa- 
tion, with bizanc oi fantastic responses found only among the 
spastics, second, a greater tendency toward moic concietc types of 
lesponsc, with less ability to shift toward the moie .ihstiact forms of 
behavioi ; and, third, a greatci tendency toward stcicotypcd lesponscs 
no mattei what the nature of the test situation Consistency within 
the battery was the lule in nearly all cases 
While these differences aic no doubt due m part to the effect 
of the injuries upon the expeiienccs of the spastics, there may be in 
addition a duect effect which can be attributed to the injuries them- 
selves . for example, injury resulting in speech defect. Thcic 
seems to be evidence that these children aic affected hv then coitical 
injuries in somewhat the same fashion as are cases of biain injuiy 
after maturity. T. his hypothesis, howevet, needs neurological 
verification. 
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The test materials are suggestive as possibilities foi a mental test 
especially designed for spastic clnldicn 
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DIFFERENTIAL FACTORS IN SPECIFIC READING DIS- 
ABILITY* I LATERALITY OF FUNCTION* 1 

Department of Psychology, Yale Umvcisiiy 


Lillian S Wolip 


A Introduction 

The ciirn of the picscnt study was to compaie a gioup of retaidcd 
leaders with a group of avciage icadeis on lateiality of function, that 
is, eye dominance, hand dominance, and hand veisus eye dominance, 
m 01 dci to deteimmp whcthci oi not it is i elated m a pi unary or in 
a conti lbutoiy wav to leading disability, 2 Picvious attempts to isolate 
the causes of reading disability have been numerous, and prominent 
among the factors which have been investigated is lateiality of func- 
tion (1, 3, 4, 5, 7, 12) Heteiogencous compositions of cxpci i mental 
gioups, howevci, togcthei with vaiying mvestigatoiy techniques and 
in some instances absence of contiol gioups have conti lbutcd to con- 
sideiablc disparity of results 

Eighteen boys avciage in leading achievement and a like numbei 
ict,irded in leading achievement by one oi moie years below both 
mental and chionological ages constituted the contiol and the experi- 
mental gioups, respectively, and have been fully described in another 
article, 3 It may be zestated heie that they weie school boys between 
the chronological ages of 8 vcais 11 months and 9 ycais 11 months, 
weie average in intelligence, had been in school an equal number of 
veins, and weie fiom unilingual, Amencan-boin families of middle 
socio-economic status The achievement tests employed in the selcc- 

*Approved for publication bv Wnltci Miles, and received in the Editorial 
Office on October 14, 1939 

Tina paper ieports part of a dissei tation presented m paiti.il fulfillment 
of the requirements foi the Degiee of Doctor of Philosophy at Yale Uni- 
versity in 1935 The w liter is indebted to Dr W R Miles and to Dr 
C C Miles, tinder whose diiection this study wis done, foi their sug- 
gestions and intci est in the work 

*Othcr functions, viz, auditory acuity, discrimination and memory, visual 
functions, fluency of veibal associations, and personal adjustment, as 
related to reading disability will be picsuited in a subsequent niliclc 

'’Wolfe, L S An experimental study of reversals in reading Amo J 
Psychol , 1939, 52, 533-561 
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Hon of tile subjects, showed the two groups to he definitely of differ- 
ent samples m reading and spelling but of the same sample in antlv 
me tic computation 

B f Eyv Dominance 
1 P; or/vlmp 

Eye dominance was* cl etc i mined by use of the* Miles /f-JPC 
Ymon Teit which employed tlucc f -scopes ami LO pictmc cauls 
(9, 10), The test for each cluhl consisted of 15 trials, the last five 
of which were preceded by 10 foiccd views with the non-dominant 
eye. Presumably, in cases in whom dominance was not well estab- 
lished, foiced use of the non-dominant eye would encouiflgc its use 
in immediately subsequent trials and theieby be valuable m i eventing 
different degrees of dominance, Retests exactly duplicating the tests 
were given between eight and fomteen days later, Dominance was 
consi dcicd established if at least 80 pci cent of the total JO trials 
\vei e consistent, 

2. Results 

All subjects showed definite eye dominance (Table 1) Tlmty- 
nine per cent of the experimental group and 4+ pci cent of the con- 

TABLE 1 

Number. a no Per Cent or Subject Who Hr monmRai m> Ruiin on Ln I Iwr 
Dominance ou the. Miua yf-B-C Vision 2 at in mv Lwhumimiat 

AND Tim CONfROL GROUPS, WH II CRITICAL RAIJOS 
(The munbtti of subjects iu cadi group was IS ) 



Per cent of 


Group of subjects 

Dominant 

dominance on 

Experiment at 

Control 

eye 

30 trials 

N 

Per cent 

/V Pei cent 

Right 

100 

s 


8 


97 

3 




93 



1 


82 



1 

Total*. 


a 

61 

10 56 2 9+ 

heft 

roo 

3 


4 


97 

1 




93 

1 




87 



1 


83 

1 


1 


60 

1 



Total 


7 

39 

8 +4 2 9+ 
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trol gioup weie left eyed. The diftcicnce between these pei cents, 
which is 2 9 times its' sigma, maj T have been at least partly due to 
the small number of subjects in the gioups The incidence of left eye 
dominance in both gioups was gi eater than that found by other m- 
vestigatois with laigcr populations (9, 10, 14) Only one subject 
lesponded to the forced use of his non-dominant eye by substantial 
dect eases in the number of choices of the dominant eye This in- 
dividual was the left eyed experimental subject who is designated 
in Table 1 as 80 pci cent left eyed 

Consistency of eye choices foi each subject, when expressed m 
terms of the pei cent of agi cement between test and retest tiials, 
gave a lange fiom 67 to 100 per cent foi the experimental subjects 
and fiom 73 to 100 per cent for the Lontiol, with aveiagcs of 94 
and 93 foi the two gioups of subjects, respectively Designation of 
eye dominance, according to the percentage cuteuon adopted, was 
the same foi each individual on the test and retest senes 

C Hand Dominance 

In oider to determine hand dominance, or the functional i elation- 
ship of the right and left hands, a gioup of motor tests, a gioup of 
unimanual choice tests, and a questionnaire weie used 

1 Relative Skills 

a Tests and ptoccdute Foui motor tests wcic used to deter- 
mine the iclative skill of the right and left hands the Miles Motility 
Rotoi j Reach and Giasp, and Reaction Time tests, and a dait throw- 
ing test The tiials for the two hands on any one test weie ananged 
in an ABBA oulci. Shot t lest penods were allowed between suc- 
cessive tiials on the Motility Rotoi and between gioups of six trials 
on the othei tin ec tests 

The Miles Motility Rotor Test foi measuring coordination speed 
was administered in the standard wav (8, 13) Foi the beginning 
tuah the appaiatus was placed dncctiy in front of the subject so 
that opportunity to grasp the handle with either hand was available. 
Twelve 10-second tiials weie given with each hand They weie 
ai ranged as follows three right, six left, six light, six left and three 
right if tlic subject began with his right hand, or tlnce left, six 
right, etc , if he began with Ins left band 
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The Miles Reach and Grasp Test, deigned to nUMsuic speed of a 
coordinated icaLtion, and the Miles Ruutuut Time Tvs/, Un measnr- 
mg simple lcactum time to an auditoiy Mmuilirs piesented with vary* 
ing foicpeiiods, wcic administned in the pii’suilwd manner (11), 
Foi each of these tests 24 tnals pci hand wcic given in the same order 
ns were those foi the Ma/ih/y Rotm Test * 

Foi a dait tin owing taiget a udlotex bo.nd un in diameter 
was used Upon the boaul wcic desenbed lorn varicolored con- 
centne ciiclcs with diameters of T 18, 27, ami % cm Tins target 
was attached to a stand adjustable to the shoulder heights of the 
subjects. Each dart weighed 15 gins and was 7 l /± cm, in length 
including the V/jj cm papci wmg tail A toe-tine fiom winch over- 
hand throws were made was two mcteis from the taigct The 
number and oidei of Inals wcic the same as those foi tile Reach and 
Grasp and Reaction Time tests. The seen mg system, similar to the 
one used by Caivei (2), gave one point foi hitting the outside cnclc, 
t\\ o points foi the next, tin oc foi the next, and fom foi the inner- 
most one. 

b, Results. The data horn the lrlativc skill tests will he pre- 
sented fm the tests both bcpauilely and combined. The semes made 
bv each subject on a given test were fust ic pi evented hy the latio of 
the mean score of one hand to that of the other hand, Then the 
mean latios foi each group wcie calculated and appeal here in tab- 
ulai form Ratios foi all tests wcie computed to show dnectlv the 
lelativc skill of the two hands in such a way Lhat i alios above I 0 
indicate supenouty of the right hand while those below 1.0 indicate 
superiority of the left hand. 1 

Table 2 shows the mean ratio semes of each gioup of subjects on 
the lelativc skill tests and comparisons of the two gioups in critical 
latio umts, The differences between the two groups on hand dom- 
inance as dctci mined by these tests were neither statistically signifi- 
cant noi consistent in direction 6 

Extensive statistical analysis of the subject's scores on the relative skill 
testa was made to determine the usabilities of the measures, the niter- 
correlations of the various performances, and effeus of pi notice These 
data may be seemed in full from the author, By way of bummrny here, 
the following may be slated (rt) The uneoi icttcd i eligibilities ior all 
subject-, combined weic 91-, Motihly Rotor, 6\, Reach ami (hasp. At, 
dtnts, ,10, reaction time ( h ) The eftirt of piacticc on ihe vatiom per- 
formances was statistically insignificant, 

b A cnihal ratio of 2 89 ■nas considcied signijicant, It is die value of / 
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TABLE 2 

Mlan Rei ahvi -bKiLL ScoRrs on Four Moior Skim Trsrs tor tiii Explri- 

M TNI AT AND HIT CONIROI GROUPS, WITH STANDARD ERRORS 

or mi Mf\ns and Critical Raiios 


(Ihe number of subjects in each gioup woi 18 ) 




Gi ouj) ot subjects 




Expci micntal 

Control 


D/a d 

1 ests 

M 


jtf 


Reach and Gia^p 

1 04 

01 6 

1 09 

031 

143 

Motility Rotor 

124- 

054 

1 23 

038 

15 

Daits 

2 SO 

,311 

1 84 

.212 

122 

Reaction time 

101 

m 

1 00 

035 

24 


The test lcsults (excluding tliose of icaction time because of low 
reliability) were combined to obtain the best possible estimate of 
the lelalive skills of the subjects The combination was accomplished 
by use of a formula given by Kelley (6, p 69) The obtained 
weights were 2 7 foi Reach and G>asp, 20 8 foi Motility Rotoi , 
and 2 for dait tin owing The mtio scoies foi the individuals on 
each tebt weie weighted, summed, and then divided by 23.7, the 
sum of the weights, m oidci to put the scoics back into compaiable 
foim with those of the single tests, i e , so that scoics above one 
indicated right hand supcrioiity and those below one, left hand 
supcuoiity The results for the gioups arc piescntcd in Table 3, 
The difference between the contiol and experimental subjects on 
the combined weighted motoi skill tests was not statistically sig- 
nificant, 0 



TABLE 3 


Mean Ratio Scours on the Combined Wiightid Motor Skul Tests tor 
the Experimental and tiil Conirol Groups, wiiii Standard 

Errors oi tiii MlANS and Critical Ratio 

(The numbei 

of subjects m each gioup was 18.) 


Groups of subjects 

Combined weighted scoics 

M a m 

D/'* 

E^cpenmental 

Control 

1 23 .085 

1 22 040 

U 


which Fishci considcis very significant foi 17 degiccs of fieedom, oi iM 
for the present study 

°The reliability of the combined weighted latios was 91 (6, p 73) 
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Four experimental and two control subjects made ratio scores 
under 1,0, left hand dominance, on the combined weighted tests. 

2, Uninumual Glumes 

ti> Tests and procedure, Tlic 17 tasks used to dctciminc uni- 
manual choice may be divided into two gioups One group consisted 
of seven tasks winch bad been directly practiced by some or all of 
the subjects, sawing, hammering, erasing, thawing, catching t \ 
bounced ball, throwing a ball, and writing. Wiiting was the one 
task which had likely been most universally influenced by social 
picture, but it was included on the giound that left handed writing, 
barring accidents to the light hand, is a fniily suie indication of 
left hand dominance although the rcveisc is not tine The other 
group of tests consisted of tasks which had received only indirect 
piactice throwing darts, cutting with a lettet opcnci along two 
folds in a piece of paper, spinning a top directly with the fingers, 
removing a piece of paper fiom the center back of the collai, point- 
ing to the notch on the neck (the last two mentioned tests having 
the advantage of being pcrfoimcd without the guidance of direct 
vision), picking up a ball from between the subject's feet, picking 
up a dait which was on a table one metei in f i out of the subject, 
grasping the handle of the Motility Rotor , and pushing down the 
key prcpaiatory to the Reach and Grasp test and to the simple re- 
action time responses. Unimanual choices fm the last thiec men- 
tioned performances were lccoidcd foi the fust thiec trials on the 
motor skill tests bcfoic the subjects had been duectcd to peifoim 
with a given hand The test objects were placed in the subject’s 
median plane so that equal opportunity was alloided the two bands. 
An impression was given the subjects that speed and accuracy of 
reaction wcie the items under obseivatmn. 

The test scries consisted of three tnals fm each task A latest 
sciies of three trials was given from two to five days aftei the test 
series To reduce perseverative choices of the same lumd foi a given 
task, successive trials on any one task wcie separated by tnals on 
all other tafcks, During a single ex pen mental pci rod only one trial 
per task was given, 

b. Results , Scoring was done in terms of light hand choices. 
Tlie number of times each subject used his light hand for the eve- 



IJLLIAN S WOLFE 


51 


cution of the tasks in the test and lctcst senes combined was ex- 
pressed as a percentage of the total 102 choices. 

Tile extent of the difteience between the two groups in the choice 
scoics on the battery, as given in Table 4, was negligible Thus the 

TABLE 4 

Mean Scores on the Unimanual Choice Test Battery tor hie Experi- 
mental and the Control Groups, with Standard Errors 
and Critical Ratio 

(The number of subjects jn each group was 18) 


Groups of subjects 

M 


dU„ 

Experimental 

75 

084 

8- 

Control 

84 

066 



groups were similar on hand dominance as indicated by unimanual 
choices Four experimental and two control subjects showed left 
hand dominance, i e , scores below 50 One experimental subject 
exhibited just no dominance at all by scoring exactly 50. 

The reliabilities (Peaison) of the battery, obtained by conclating 
test and letest scores, were 9+ and .98 foi the experimental and 
control gioups, respectively, and .95 for the gioups combined 

Consistency in performing the sepaiate tasks was detei mined by 
percentage of agreement of hand choices between the test and retest 
series Table 5 shows the number of subjects who gave vanous 
percentages. One hundred pel cent indicates pci feet agreement in 
three test and tluee letest trials, 66^ per cent, agreement in two 
of the retest trials, and so on The experimental group showed 
somewhat greater consistency than did the control gioup Both 
gioups showed inconsistencies on the same tasks save di awing and 
catching a ball The tasks on which variability lcsulted weic less 
piacticcd, more spontaneous ones 7 

3 Hated Functions 

a Piocedwe As a supplement to the experimental results, a 

7 Tlie intercorreintiona of the separate unimamui] tasks with the lemniii- 
mg tasks of the battery ranged from 32 to 95 The correlations between 
the ummanual tasks and the lclative skill tests were Motility Rotor, 75 , 
Reach and Grasp , ,51, darts, 49, reaction time, —37 The complete mtcr- 
conclntions may be obtained from the author 
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TABLE 5 

Nuwdir or Sunjrcrrs Showing Dim him 1 Yn\ Onh m Aurhmi'nt on 
ynv Unimanuai> Choice Ti m bmwi n uu ’iniui Thiais and mu 
Tiirlp Rtirsi 'I'riai s ior mi J*ai»i iumi niai and 
mu Con moii Groum 


Groups of subjects £iii<{ pci (‘cuts of agreement 
Experimental group Control group 

Tesla 100% 66'2/l f /o 33-1/3% U*/i 100% 66-2/3% JM/^/o 0% 


l Throwing dnrta 

IS 




18 



2, Paper cutting 

L8 




18 



3. Hammering 

18 




18 



4 Sawing 

18 




IS 



5, Writing 

13 




18 



6 Erasing 

18 




18 



7 Drawing 

17 

1 



18 



8 Spinning top 

17 

1 



16 

1 1 


9, Catching ball 

17 

1 



H 



10 Throwing ball 

18 




18 



11, Motility rotor 

17 


1 


15 

2 

1 

12, Reach anti 








Grasp 

15 

1 


2 

15 

2 

1 

13, Reaction time 

16 

1 


1 

13 

4 

1 

14 Pointing to 








notch on neck 

15 

1 


2 

15 

1 

2 

IS, Taking paper off 







back of collar 

17 



1 

14 

2 

2 

16, Picling up hall 

15 

1 



14 

3 t 


17 Picking up dart 

1+ 

3 

1 


IS 

3 



questionnaire concerning hand dominance and othci factnis 1 elated 
to the study (see Table 6 foi the items) was sent tn each subject's 
parent or patents 

b Result s t Refoie the results of the entire qucstionnanc aie 
presented, the fiist item will be considered in its i elation to the 
quantitative results described in the foiegoing sections Foui c\- 
perimental and two control subjects weic lepoitcd as left handed, 
one experimental subject was dcsciibed as about equally able with 
both hands and as having been eneouiagetl to use his light hand 
in infancy when he tended to use his left. The patents’ statements 
of their children’s dominant hanch> agieed in all instances with 
designation of hand dominance as dctci mined hv the i dative skill 
and ummanunl choice tests. 

The agreement between the patents' statements and quantitative 
test scores should be rcgaulcd as an indication of reliability lallici 
than as a measuic of validity (if by validation of hand dominance 
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TABLE 6 

Rlsponses (Expressed as Fir Clnis) to Questionnaire Sent to Parents 
or Subjects in the Experimental and Control Groups 
(The numbei of subjects in each gioup wasl*) 


Question 

Response Experimental 

gioup 
% Vp 

ConLtol 

group 

°/o 

O/Vj 

I. Subject con- 

right handed 

72 

11 

89 

8 

J 21 

or 

sidered 

left handed 

22 

10 

1L 

S 

o J 


"equally skillful” 

6 

6 



1 00 

2 When young, 







subject was 







expected to be 

light handed 

67 

11 

S3 

9 

IJl 


left handed 

28 

11 

17 

9 

79 


didn’t notice 

6 

6 



1 00 

3 Subject was cn- 







coui aged to use 

right hand 

72 

11 

27 

11 

0 


left hand 

22 

10 

6 

6 

J ii 


neither 

6 

6 

22 

10 

1 33 

h Injuries to hand 

none 

100 


100 


0 

5 Illnesses making 







subject seem 







"different" at- 







terwaids 

none 

100 


100 


0 

6 Subject lias al- 







ways handled 







self 

very well 

39 

12 

39 

12 

0 


well 

61 

12 

50 

12 

65 


a little awkwaid 



11 

8 

; 13$ 

7 Siblings aie 

light handed 

66 67* 

9 90 

82 56 

7 fifi 

1 26 


left handed 

25 00 

S, 57 

11 89 

6 22 

1 26 

S, Subjects mother 







19 

right handed 

83 

9 

94 

6 

1 00 


left handed 

li 

8 

6 

6 

56 


unknown (deceased) 

6 

6 



1 00 

9. Subject’s father 







19 

right handed 

83 

9 

94 

6 

1 on 


left handed 

If 

8 

6 

6 

56 


unknown 

6 

6 



1 OO 

10 Mothei’a family 

all ught handed 

50 

12 

89 

8 

2 79 


most right handed 

33 

11 

11 

8 

1 57 


unknown 

17 

9 



1,89 

U Fathers family 

all light handed 

56 

12 

61 

19 

29 


most right handed 

17 

9 

33 

11 

1 74 


some light handed 

6 

6 

6 

6 

0 


unknown 

22 

10 




12 Some speech 







disorders 

m family 

6 

6 



too 


in lelativcs 

6 

6 



100 

13 Some reading 







difficulty 

in family 

17 

9 



1 $9 


in relatives 

11 

8 



1 38 

14 Some writing 







difficulty 

m family 







in relatives 

6 

6 



100 

15 Some spelling 







difficulty 

in family 

6 

6 



100 


in relatives 

11 

8 



1 38 


*Number of siblings lepoited light and left handed in each family was 
put into per cents and the average pei cent right nnd left handed was then 
computed with N~ 18, the number of ’nibjects in each gioup 
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is meant cheeking hand peifoimante at the ume »{ study againait 
some enter ion of hand dominnnu unhnmpmul by puctice and social 
pressme) since it is likely that the paicnts 1 suumentt were based 
upon observations of the children m similar, though nunc numerous, 
situations What tile companson pi ninthly animmis to, then, is a 
check of skills and choices in controlled situations against observa- 
tions of choices and possibly skills in moie minieious uncontrolled 
situations 

Tlie icsults of each item of the questionnaire appeal in Table 6, 
The number of subjects in each group iated nmlci the diftcicnt 
categories by the parents was expressed in per cent so that the 
significance of the child cnees between the gimips could he computed 
Foui of the c\pci lmcntal subjects who were expected to be left 
handed when they wcic wrung and wcic ciU-omagcd to use their 
left hands weic the ones who showed left hand dominance on the 
experimental tests The one experimental subject who was dcscnbcd 
as about equally skillful with both hands was expected to be left 
banded when young but was cncniuaged to use his light hand The 
two control subjects who showed left dominance in the tests were 
expected to be left handed when young and were not encouraged 
to ubc either hand 

Of the 15 items of the questionnaire, the dilfci cnees, though not 
significant statistically, were in favoi of the experimental gioiip 
for moie left handed siblings, moie left handed mothers and fathers, 
more left handed members of the mothers 1 families, and moie speech, 
reading, writing, and spelling difficulties among the relatives. That 
only a few of the leading disability subjects wcic viewed as such is 
evidenced in Item 13 

D Relation or Hand to Eye Dominance 

That crossed hand and eye dominance is related to reading dis- 
ability has been suggested by certain investigators. Tins relationship 
did not hold for the group in the picscnt study, foi as Table 7 
indicates, the experimental and control gioups wcic stnkmgly sim- 
ile m the number of subjects having vaiious combinations of eve 
and hand dominance as determined by the methods used, 



LILLIAN S WOLFE 


55 


TABLE 7 

Number or Subjects Showing Different Km a i ion ships or Eye Dominance 
on the Mills /J-B-C Vision Test and Hand Dominance on the 
Combined Motor-Skill Tests {A) and on tiie Unimanuai 
Choice Battery (fl), tor the Experimental and 
the Control Groups 

(The number of subjects in each group was 18 ) 




Experimental 

Control 

Hand dominance Eye dominance 

group 

group 

Right 

w 

Right 

10 

10 

Right 

Left 

4 

6 

left 

Left 

3 

2 

Left 

Right 

1 

0 

Ciosscd eye and hand dominance 

5 

6 

Same eye 

and hand dominance 

13 

12 


(fl) 



Right 

Right 

9 

10 

Right 

Left 

4 

6 

Left 

Left 

3 

2 

Left 

Right 

l 

0 

None 

Right 

1 

0 

Crossed eye and hand dominance 

5 

6 

Same eye 

and hand dominance 

12 

12 

No hand 

dominance and right eye 



dominance 

1 

0 


E Summary 

1. Two groups of nine year old boys, one letardcd and the othci 
average in reading achievement, weie compared on laleiality of 
function to determine whethci or not it is related to leading dis- 
ability 

2. In eye dominance, as determined by a sighting technique, the 
control gioup (average leaders) exceeded the experimental gioup 
(retarded readers) in the proportion of left eye dominant subjects, 

3* Hand dominance* as determined by four motor skill tests 
and a group of unimanuai choice tests, did not significantly dif- 
ferentiate the two groups Four experimental and two contiol sub- 
jects showed left hand dominance, Parents 1 2 statements of hand 
dominance of the subjects were in agreement with the lcsults ob- 
tained in the test situations 
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4. In vanous combinations of eye and hand dominance, the two 
groups weie essentially alike. 

The findings of the entire study indicate that eye dominance, hand 
dominance, and hand veisus eve dominance aic not ldaled in a 
primaiy way to leading disability of the dcgice lepi canted here. 
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DIFFERENTIAL FACTORS IN SPECIFIC READING 
DISABILITY II AUDITION, VISION, VERBAL 
ASSOCIATION, AND ADJUSTMENT* 

Depot iment oj Psychology, Yale Umvet Uty 


LrruAN- S Wolte 


This papci lepoits a compni ison of a gioup of subjects letardcd 
m leading with a gioup of subjects aveiage in leading on certain 
auditoiy and visual functions, fluency of verbal associations, and 
personal adjustment J That infenonty m these factors may be causal 
in leading disability has been consideicd in pieviaus investigations 
auditoiy acuity, mcmoiy, and discrimination (9, 14, 18), visual per- 
ception and mcmoiy (1, 4, 6, 9, 12, 16, 18, 19), and emotional 
adjustment (5, 9, 12, 13), Disparity of results icpotted in these 
studies may have been due to such factois as vaiying experimental 
pioccduies, absence of contiol gioups in some instances and ex- 
perimental gioups not homogeneous in degree of reading regula- 
tion, in language backgiound, in socio-economic status, in methods 
by which they were taught to read, in IQ and in GA 
The subjects foi the study were 18 boys average in leading 
achievement (control gioup) and 18 boys retarded in leading (ex- 
perimental gioup) who served as subjects in an extensive investiga- 
tion of leading disability and who have been fully described else- 
where 2 They were between the ages of 8 yrs 1 1 mos., and 9 yrs 
11 mos, weie average in intelligence, wcie fiom unilingual homes of 
middle socio-economic status, and had been in school an equal num- 
ber of yeais* 

A Auditory Functions 

The auditoiy tests included measuies of acuity, discrimination, and 
mcmoiy span. Acuity was dctci mined by the watch-tick method* 

^Approved for publication by Walter Miles, and received in the Edi- 
torial Office on Octobci 14, 1939 

3 This is the third of a series of aiticles lcpoiting n study of leading dis- 
ability piesentccl in paitinl fulfillment of the requirements for the dtgiee 
of Doctoi of Philosophy at Yale Univeisity in 1935 
a WoLrn > L S An experimental study of lcvcisals in leading Amn J 
Psychol, 1939 , 52, 533-561 
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The subject was seated with his back; towaid the examiner and was 
instructed to report at shoit intervals whether 01 not he could 
heai the tick. Three icadmgs on a meter stick placed on the floor 
wcic made while moving the watch away fiom and three while mov- 
ing it toward the subject. The Monioe Audiloiy JV oid Discrimina- 
tion Test (14, p 199) composed of 20 pairs of wouls to be lccog- 
niacd as “same” or “different” and the Gates Test of Auditoiy Dis- 
cwntimtion (10, p 401), consisting of five sets of nonsense Syllables 
to be repeated, were given to appiaise auditory discu'mination To 
lest auditory memoiy span, the Gates Tests of Auditory Memoiy 
Span for nonscnse-woids, words, letters, and digits were used (10, 
p 402) 

The results aie piesented in Table 1 The experimental group 

TABLE 1 

Mian Scores on Auditory Function Tests wiiii Standard Errors oi mi 
Means and Crijicai. Ratios, tor nji Experiment \l and 
hie Control Groups 


Tests 

Scoies 

Gioup? of subjects 
Experimental Contiol 

M ff m M a m 


/lenity 

(Watch tick) 

DistanLC 
m cm 

8143 

8 090 

98,10 

10 610 

127 

Disci un mail on 

Monioe 

El rois 

2tt 

323 

94 

153 

328 

Gales 

Age level 

8 97 

285 

9 78 

,181 

2 iO 

Memoiy span 

Digits 

Age level 

8 42 

,593 

8 65 

403 

32 

Lettcis 

Age level 

7 73 

403 

9 63 

387 

283 

Nonsense words 

Age level 

8 86 

412 

9 74 

257 

180 

Wo i(U 

Age level 

7,90 

+10 

8 33 

398 

75 


was significantly infcrioi to the control group in the Monroe Word 
Discrimination Test The inferiority of the foimcr group on the 
Gates Memoiy Span Test for letters and Gates Disci immat ton Test 
approached statistical significance On the remaining tests, while 
the expeiimental group’s pcrfoimance was poorci than that of the 
control, it was not significantly so Giossness of the units and in- 
adequacy of the uppei limits of many of the tests aie limitations upon 
the results A determination of the numbci of subjects in each group 
who scored one ot more years below their chronological ages on the 
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various tests revealed that the membeis of the experimental gioup 
were considerably more consistent in scoiing low on the tests than 
were those of the control gioup (Table 2), 

TABLE 2 

NUMJILR. or SuiJjEC'lS IN E\PLRLMLNrAI ANI) CONIfUH* GrOUI’S WllO SCORPD 

Oni or More Yiars Hi tow C / on Varying Numiurs or the Four 
Auditory Mnwom and jiie Two Audixory D iscarMiNAnoN Tcsio 


Tests and gi oups of subjects 

No of tc.sU on which Auduoiy meinniy Auditory discrimination 

subjects scoicd low E" <7 W L [K 


V 

1- 




3 

5 




2 

4 

7 

3 


1 

2 

7 

9 

2 

0 

3 

4 

6 

16 


"Experimental gioup 
^Contio! gioup 


B. Visual Functions 

The Betts Visual Sensation and Perception Tests (2) and the 
Gates Peiception Tests (10) weie used in the comparisons of visual 
functions 

The Betts materials which were used were the Telebinocular and 
slides foi measuring eight functions of sensation and perception, 
gioss binocular vision; acuity, binocular and monocular; far-point 
fusion; ncar-point fusion; stcicopsis, veitical imbalance; lateral im- 
balance; and amctiopia In addition, the slides for mcasuiing ocu- 
lomotor and perception habits by use of letters and numbcis weie 
used The slides for determining acuity, stereopsis, horizontal im- 
balance and ametiopia furnish mcasuiemcnts of degree of the func- 
tion, the remaining slides give only “picsent,” “absent, ” or 
“doubtful” responses but arc adequate, howevci, for suivey pui poses 
All subjects w etc tested in the mornings 

The lesults of all tests weie expiesscd in percentages of subjects 
responding in given ways, except foi the lateral imbalance test far 
which averages were computed (Tables 3, 4, and 5)* Foi the 
sensation and pciception tests the only difference found between the 
c\pei i mental and the conti ol groups which approached statistical 
significance was in the pioportion of subjects who had astigmatism 
in one oi both eyes Ten of the experimental subjects as compaicd 
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TABLE 3 

Per Cent or Control and Experimental Subjects Maxing Various 
Responses on the Beits Vision Tnsr3 



(The numbei of subjects m each gioup 

was 

IS.) 



" 



Groups of subjects 




Experimental Conti 

ol 

D/<r d 


Tests 

Responses 

% 

H 

% 

a » 

1 

Gross binoculm vision 

both fields 

100 


100 


0 

2 

Fnr-point fusion 

imperfect 

33 

11 

11 

8 

157 

3 

Visual acuity 






100 


Binocular 

80% 

6 

6 





100% 

83 

9 

94 

6 

100 



105 % 

11 

S 

6 

6 

56 


Left eye 

under 100% 

17 

9 

17 

9 

0 


70% 

6 

6 



100 



90% 

11 

8 

17 

9 

.50 



100% 

72 

11 

77 

10 

40 



105% 

11 

8 

6 

6 

56 


Right eye 

under 100% 

11 

8 

17 

9 

48 


80% 

6 

6 

6 

6 

0 



90% 

6 

6 

11 

8 

.56 



100% 

83 

9 

77 

10 

42 



105% 

6 

6 

6 

6 

0 

4 

Vertical imbalance 

within average langc 

100 


100 


0 



perfect 

83 

9 

83 

9 

0 



imperfect 

17 

9 

17 

9 

0 



witlun tolerance range 

89 

8 

89 

8 

0 

5, 

Lateral imbalance 

below tolerance range* 

11 

8 

11 

8 

0 

6 

Stereopsia level 

90% 

11 

8 

6 

6 

56 



100% 

89 

S 

94 

6 

56 

7 

Nenr-point fusion 

perfect 

83 

9 

78 

10 

,38 


Ametropia 

imperfect 

17 

9 

22 

10 

.38 

8 




i 




In left eye 

myopia 

11 

S 

11 

8 

0 



astigmatism 

22 

10 

11 

8 

,s< 


In light c\e 

hypcrmctropin 

50 

12 

56 

12 

?5 


myopia 

11 

8 

17 

9 

50 



astigmatism 

39 

12 

23 

10 

106 


In subjects (1 or 

hypermetropia 

39 

12 

44 

12 

29 


both eves) 

(/?) anv amount 

myopia 

11 

8 

17 

9 

42 



astigmatism 

56 

12 

22 

10 

243 



pure astigmatism 
astigmatism and 

17 

9 

11 

12 

50 



hypermetropia 

39 

12 

11 

12 

2 00 


(b) above noimal 

pure hyp erm eh op in 

22 

10 

50 

12 

175 


amount 

myopia 

6 

6 

6 

6 

0 


Irregularities of 

astigmatism 

11 

8 

6 

6 

,56 

9 

fusion, astigmatism, 






myopiaj acuity or 
imbalance 

78 

10 

56 

12 

147 


*Sce Table 4 for group averages 



LILLIAN S WOLFE 


61 


TABLE 4 

Comparisons 01 Expfrimentai and Control Group on Lateral Imhalancc 

Trsr 


Gioups of subjects 
Expel lmcrttal Contiol 

Test M <r m J)I a- m JJ/tr d 


Lnteial imbalance 

At a distance equivalent 
of 13 inches 

7 28 

134 

7 16 

170 

% 

At a distance equivalent 
of 40 inches 

4 07 

153 

412 

219 

10 

40 in cqmvnlent-13 in 
equivalent 

3 21 

134 

3 04 

1 56 

Si 


TABLE 5 

Numbers and Per Crwr or Kevrasar Responds on rut Birrs Vimn Tests 
tor tiie Exp prim pntai and ihk Control Groups 
(The niimbei of subjects in each group >\ns 18 ) 

Gioupa of subjects 
Experiment;)) Conti oJ 

Tests N 7° ffC /o N a /o c°lo D/<r d 


Lt tfn o nr nfation 


Left eye (;/ — 252) 
Right eye (?/ = 252) 
Sum both eyes (it ■= 

50+) 

3 6 

25 

61 

14 

10 

12 

2 

19 

15 

3 

5 

S 

1 

2 

2 

6 

9 

6 

5(55 

3 81 

7 H 

jV h vt be) of / mi ah on 
left eye (« = 180) 


3 

2 

10 

1 

1 

7 

83 

Right eye (v — ISO) 


3 

2 

10 

1 

1 

7 

83 

Sum both eves (// = 

360) 

6 

2 

10 

2 

1 

7 

111 


with four of the control subjects had demonstrable amounts of 
astigmatism Of the foimci subjects, thiec bad astigmatism only; 
seven had astigmatism plus hypcimctiopia Two contiol subjects 
bad astigmatism plus hypcrmctiopia The control group slightly 
exceeded the cxpen mental in the numbei of subjects showing hyper- 
metropia 3 It should be mentioned that none of the subjects wore 
glasses 

On the oculomotoi and peiccption tests of lettci orientation the 
expeumcntal group significantly exceeded the control gioup (Table 
51 in the ficquencv of rcveising letters viewed witli the eyes sepa- 

a Bcttn lcportcd a "predominance of normal f n i -sightedness (lijper- 
metropta) among preschool an d pi unary children" (2, p 3 3) 
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ratcly and together. To detciminc whether or not there was any 
correspondence between the existence of a visual difficulty in one 
eye and the frequency of reversals by that eye, tabulations of the 
number of letters reversed out of 196 were made separately for 
the normal eye and for the eye designated by the toils as below 
normal The fouiteen experimental subjects who had myopia, astig- 
matism, visual acuity undci 100 pei cent, pool fusion oi imbalance ie~ 
versed 30 letters with the weak eye and 18 letters with the normal eye. 
The nunibci of letters revetsed by the four experimental subjects with 
no visual difficulty was 13 for both eyes The few rcycisals which 
weie made bv the control group had no relationship to eye defects 
It appeals from these data that visual defects may have some i elation 
to the letter-reversing process, the evidence is not conclusive, how- 
ever, because reversals occuired for eyes noimal with respect to the 
visual functions tested, No significant difference appeared between 
the groups in frequency of number-reversals 
Ability to perceive small visually presented items was dctci- 
nnncd by the Gates Se7ies A , Same-Difference SeiieSj <tnd Senes Bj 
Selection Tests . Gates terms the former perception tests ; the latter, 
discrimination tests (10, p 259), The thiee tests comprising Series 
A are perception of differences between geometric designs, digits, and 
woids. The response required by tile subjects in each test is that 
of marking pairs of stimuli which arc different. Senes B consists 
of two multiple choice tests selection of geometrical figures, and 
selection of words identical with key items 
Results for tile groups in age scores arc given in Tabic 6 4 The 
experimental group lated below the contiol group on every test. A 
reliable diffciencc, however, was approached only on the test involv- 
ing pctccption of diftcicnics in words 
An examination of the scoies foi individual subjects was made to 
determine the incidence of individuals showing a consistent and 
sizable retardation in all the perception function tested by the Gates 
tests. 13 A grouping of the subjects in terms of their consistency in 

in scoring the tests, extrapolation wag necessary to obtain age ratings 
for the subjects who scored below Ihe norms 
•Among school children, Grades 3 to 8, having “serious difficulty” in 
spe ting or rending, Gates found that none showed generally inferior per- 
ception on the perception tests (8, p 29) Fildes (7), Bronnci (3), and 
llmcks (12) reported indications of somewhat gcnetnl visual pctccption 
dimculties in reading disability subjects 
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TABLE 6 

Mfan Scores on thr Gates Perception Tests of t hi Experimental and the 
Control Groups, with tiie Standard Errors of the Mfans 
and Critical Ratios 

(The number of subjects in each group was 18.) 



Experimental 


Control 


Teats 

age 

M 

scores 

"■in 

age scores 

M <r m 


A? 

8,79 

535 

919 

.462 

57 

A 2** 

8 59 

398 

8 98 

318 

77 

A a 

B ‘+ + 

7 74 

,276 

8 80 

278 

2 70 

9 17 

438 

9 61 

.105 

74 


8,26 

,280 

9 07 

247 

2 77 


^Perception of diffoiencts in geometrical designs 
^Perception of difference? in digits 
Tt1 *Perception of diffciences in words 
.^Selection of like geometrical designs 
_l_ ^Selection of like words 


TABLE 7 

NUMJIER OF SutlJFCTS IN THF EXPI RIMCNTAL AND TI1C CONTROI GROUPS WHO 

Scored Onf or Mour Years Below Their Chronological Ages on 
Varying Nummzrs or thf Fivr Gates Perception Tests 
(The mimbci of subjects m each gioup was 18 ) 

Number of tests on which 


subjects scored one oi 

Gi on ps of subjects 

moie yeais below CA l s 

Experimental 

Control 

5 

3 

0 

4 

5 

4 

3 

3 

2 

2 

2 

4 

1 

3 

2 

0 

2 

6 


scoring over one year below their chronological ages (Table 7) 
shows that thicc of the experimental subjects, in contrast to no 
control subjects, scored one or mote years below their chionological 
ages on all five of the tests. On the other hand, only two of the 
cxpciimcntal subjects, as opposed to six of the contiol, scoicd within 
one year of their chronological ages on all five tests 

Gates lists two possible explanations for subjects 1 receiving low 
scores on all the perception tests (barring errors due to pool effort) : 




64 


TO URN W. or GFNniC l’SYCHOIOOY 


“(u) defects of the eye nppaiatus or (A) deficiencies in visual pei- 
option foi small complex items” (10, p 256) On the Betts visual 
examination administered in this study one of the thicc subjects 
scomig lowest on the Gates pciccption tests gave no evidence of 
any ainctiopia, anothci was myopic, and the othci had a veiy slight 
amount of astigmatism in one eye Any attempt to explain the low 
Gates perception scoics of the latter two subjects solely on the 
grounds of amctiopia seems unjustifiable in that othei subjects 
showed some kind of amctiopia and yet were not consistently low 
on tlic Gates tests. The last subject mentioned was an extremely 
phlegmatic individual his low scoies may have been a function of 
the shrub time* limit on the tests 

C Verbal Associations 

Fluency of verbal associations was determined bv counting the 
number of responses made in the verbal association section (Item 6 
of the 10-yeai level) of the Stanfoid-Binet Intelligence Test, ad- 
ministered in the usual way 

The diftcicnce between the gioups was not statistically significant, 
but perhaps the amount and the direction of the difference suggest a 
point foi fuithei study (Table 8). In general, the character of the 

TABLE 8 

Mean Numufi or Frll A^gcutlon Wqmk Gww ex we Tlvpvys'uewtm. 
and tii f Control Groups in TuRpr Minutls, with Standard 
Errors or the Mmns and Critical Ratio 
(The number of subjects in each group was J8 ) 


Gioups of subjects 


Experimental 

Conti ol 




DU (I 

S3 57 3 8+0 

62 00 3 785 

1 55 


\eibal associations was similar foi the two groups Sixteen experi- 
mental subjects and all control subjects gave nouns* predominantly 
I he other two experimental subjects gave only pionouns, preposi- 
tions, and articles 


D Personal Adjustment 

The status of the two groups in peisonal adjustment was appiaiscd 
m tli roe ways («) Ha^crtv-Olsen-Wickm.m Rating Schedules were 
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made out by each subject’s teacher, (Z>) Woodwoith-Cady Psych o- 
neutotic Inventories were answered by the subjects; «md ( c ) ob- 
servations wcic made by the examiner of the children’s reactions 
duiing the lUimcious test situations included in this study and the 
ones lcpoilcd in picvious articles 

The choice of the Haggeity-Olsen-Wrckman Behavior Rating 
Schedule (11, 15, 20) was made with realization of the limitations 
of a personal rating technique It is possible that at least some of 
the errors operative in such a technique occurred about equally in 
the ratings ot the two gioups and consequently did not necessarily 
vitiate a comparison of the groups The existence of leading diffi- 
culty in the expei i mental subjects, however, probably influenced the 
teachcis’ latings of those subjects on particular vanablcs, e g., intelli- 
gence. Schedule A , the Behavior Problem Record , consists of 15 
items indicative of undesirable bchavroi ; Schedule B } the Behavior 
Rating Scale , of 35 items, organized undci four parts intellectual, 
physical, social and emotional 0 

The lesults foi the two gioups are given in Table 9 All the 

TABLE 9 

Mean Pekccntill Kaiings on ihe IIagglujt-Oi,sen-Wichman Behavior 
Rating Schedules wnn SiANimi) Errors or tjil MrANS and 
Critical Raiios, *or iiil Expuumlnial and ihi 
Cdmuol Groups 

nhc numbei ot Subjects in each gioup was 18) 


Schedule 

Gioups of 
Expei imental 

M <r m 

subjects 

Cuntiol 

M 

a m 

ZV(T d 

A * 

51 78 

6 751 

28 22 

5 079 

2 79 

B ** 

Pa it 1 

64 78 

5 900 

45 28 

6 706 

2 IS 

Part 2 

55 50 

7 573 

+2 22 

7 498 

J 25 

Pa it 3 

51 33 

5 739 

4+33 

6 871 

78 

Part 4 

70 06 

5 841 

49 00 

5 532 

2 65 

Total 

65 56 

6 246 

49 44 

5 897 

US 


*Behavioi problem iccmcl 
’^Behavioi jating scale 
Pnit \ Intellectual 
Part 2 Physical 
Part 3 Sounl 
Fait 4 Emotional 


Reliabilities for the composite score have been found to be 86 to 95 for 
repeated latings and from 77 to 94 with an aveiage of 85 between halves 
and 92 for the whole (15) 
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differences were consistent in direction, the control group lcceived 
peiccntilc ratings indicative of better adjustment thnn did the experi- 
mental Differences between the two groups on the frequency of 
behavior problems and on emotional maladjustments approached 
statistic.il significance The categoues of “lethargic, uninterested, 
"a dabbler,” and "difficult to keep at task until completed” were 
frequently checked as representative of the experimental subjects. 
A sizeable difference occuired in the ratings on intellectual behavior 
It was noted in conversation with the teachcis that most of them 
legarded the expci oriental subjects as poor in intelligence rathci than 
as having reading handicaps. 

The Wood worth-Cady Psychoneurotu bivtnto/y (17), consisting 
of 85 questions, was administered to each subject individually This 
procedure was necessary in the case of the experimental subjects 
since they could not lead well enough to take the questionnaire alone 
and was duplicated for the contiols in order to keep conditions 
constant foi both groups 

That the groups did not diftci in the number of lesponscs indica- 
tive of maladjustment is shown in Table 10. It may be that the 

TA1JLE tO 

Mkan Numucr or Responses on Wood worth -Cady ?sychonc\nolic htvetiloiy 
Indicative of Maladjustment for tjie ExrtRiMfeNTAi and riir 
Controi Groups with Standard Errors or ihp Means 
and Critical Rauos 

(Ihe number of subjects in each gioup was 18 ) 


Groups of subjects 

hi 

ff }n 

D/« d 

Expci i mental 

13 26 

1 568 


Control 

13 33 

1 693 

02 


groups were equivalent in knowing the socially correct answers rather 
than in the characteristics which this questionnaire was designed to 
apprehend. Observations of the children in experimental situations 
contradicted an adjustmcntal equivalence. In addition, the ques- 
tionnaire proved to lie too difficult for the children. The examiner 
found it necessary to define a number of terms, an attempt was 
made to do so iti as uniform a manner as possible This procedure 
mav have reduced the average incidence of maladjustment indicators 
until the gioup scores were roughly equivalent not only to each otheT 
but also to Term, in’s group of superior nine-year-old boys (17, 
p 511), 
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As a third approach to the pioblcm, the experimenter made a 
clinical evaluation of the reactions of each subject as he was obseived 
under the various conditions of cxpci lmcntation The subjects were 
classed in three categories in teims of the general clinical impression 
given (ff) hypci active, (b) avciage, and (c) underactiVC. Hyper- 
activity was defined as distiactibihty, ovei-rcsponsivcness, a iapid flow 
of ideas frequently unrelated to the task at hand, and excessive 
movements Underactive icactions were in general the antithesis of 
the hvpei active Children who weie classified m this category were 
slow m reacting, needed constant motivation and prodding in all 
activities and yet lesponded meagcrly to them. Though such cate- 
goiuing was Jess satisJactuiv than a fmci giudatmn, it was felt that 
it might seivc to show roughly the difference between the two groups 
when the same critcna weie applied to both The numbei of sub- 
jects falling into each classification is given in Table 1 1 The cxperi- 

TABLE 11 

Ciinicai Impulsions of Glnervl Rhactiions oi im Eximrimcntai and the 

Control Groups 

(The numhti of subjects in each gioup was 18 ) 


Reactions 

Gionps of 
Expei lmcnlnl 

subjects 

Conti ol 

Ilypei active 

4 

2 

Average 

9 

13 

Under ach vc 

5 

3 


mental subjects in the hyperactive and underactive groups weie more 
extreme in these reactions than were the so classified conttol subjects 
On the whole the experimental subjects were less well motivated 
towaid the tasks at hand than were the conti ol subjects This was 
particularly true in situations dealing with school taught subjects 
but was also true in a vast number of othet situations 

Certain supplementary observations may be pertinent here One 
experimental subject had an eyelid tic; two, a rapid blinking of the 
eyes, Three showed decidedly hystcncal icactions which were par- 
ticularly pronounced in reading situations, two of them cried when 
confionted with reading material Two othcis were outstanding 
behavior pioblcms in the school room and on the school giounds 
The incidence of subjects with badly bitten finger nails was seven 
m the experimental as compared with four in the control group 
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Tlie inferiority of the experimental subjects in then emotional 
adjustments wlucli had been noted by the teachers was thus coriobo- 
rated in the clinical obseivations of the experimenter. 

E Discussion 

No one of the functions investigated in this study was sufficiently 
chttactfiVsbe. of the lemdcd readers to be regaidcd as causative m 
reading difficulty The significant differences between the groups 
of subjects on lcttei leveisals and on auditory woid disci imination 
aic viewed as either concomitant with or results of reading letarda- 
tion A significant result of tile study was the consistency with 
which the expei iinental group was inferior to the contiol group 
The expei iinental group's performance was infenor to that of the 
contiol gioup on the majority of mcasuiemcnts made Had it been 
possible to combine for each group of subjects the scores on the 
various perfoi malices, the cumulative scores would piobably have 
differentiated the groups by a statistically significant amount In 
general, the findings of this study aie in substantial agreement with 
the results leported by Gates on large populations of New York 
school children (9). 

Two main suggestions as to possible causes of reading disability 
of the degree represented herein arise from the results of this study 
Tlic possession oi a number of undesirable characteristics, perhaps 
patterned in certain ways, may predispose to reading difficulty. The 
fair consistency with which the experimental group was inferior to 
the control makes such an interpretation possible On the othci 
hand, n single factor may have been causing both the reading lctatda- 
tion and the consistent inferiority of the experimental gioup on the 
functions measured. Clinical observations during the study indicated 
that m motivation the experimental group was, in the main, infenor 
to that of the control group. This factor may have contubutcd 
to the level of performance on at least the audition tests, the Gates 
Perception Tests and the free association task A remaining possi- 
bility may be mentioned, namely, that the populations in the study 
were too small to reveal significant differences It may be empha- 
sized in this connection that although the groups were tsmall, they 
were highly homogeneous as a result of the rigid selection process 
employed which achieved experimental elimination of a numbci of 
factois which largci unsclected populations aim to equate. 
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F Summary 

1. Two groups of nine-year-old boys, one letardcd and the other 
avciage in leading achievement, weie compared on functions which 
a number of pievious studies have suggested as ldated to or causal 
in leading disability 

2 On tests of nuditoiy acuity, discrimination, and memory span, 
the expcnmental gioup was consistently inferioi to the control group 
The difference was not significant statistically save in word 
discrimination 

3 On the visual sensation sections of the Betts Reddy to Read 
Ftsion Tests none of the visual functions significantly cl iffcicntiated 
the two groups of subjects On the Betts "oculomotor and peiccp- 
tion” tests of letter orientation and number orientation the experi- 
mental gioup significantly exceeded the conti ol in reversals of the 
former but not of the latteu On the Gates Perception Teds the 
experimental group was consistently infciior to the conti ol group 
but only approximately significantly so in discnmmation of differences 
between words 

4 Fluency in veibal associations did not significantly differentiate 
the two gioups. 

5 In emotional adjustment, as dctei mined by clinical observations 
by the cxainuiei and rating schedules filled out by the teachers, the 
expei imentdl gioup was significantly inferior to the control group 
The Woodwortlr-Cady Psychoneui otic Inventory did not leveal this 
difference. The factors of attention and motivation obscived 
clinically appeared to be of great importance in differentiating the 
poor readers from the good readers 
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CEIVED FORMS 4 1 
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A Introduction 

Kaisten (10) found that the drawings of normal adults showed 
piogiessivc distoitions when they diew simple designs — foi example 
pickets — continuously to the point of satiation These distortions 
varied in natuic and degree but wcic characterized by dissolution of 
the figuies, conversions, omission of details, and bv the acquisition 
of new configurations 

Based upon this early work, Cinran and Schildcr (7) requested 
noimal individuals, Koisakoff patients, and schizophrenics to tecall 
repeatedly a stoiy of 24 items picviously lead to them until exhaus- 
tion and lcjcction occurred They concluded that the distortions 
were not due to the fact that lccnlls wcie demanded, but that an 
active organizational process occurs in winch the total personality is 
involved In organic memory disturbances these processes arc ex- 
aggciated and accelerated 

Bender (12) and Bender, Curran, and Schildei (3) have applied 
the Kaisten technique to a YtUicgatcd gioup of psychotic patients 
by asking them to diaw continuously some of the original figures 
used by Wcitheimer in his now famous study of pciccption They 
found that “thcie is a coriect giasp of the figure as a whole and 
its orientation on the background, with a tendency to some reversion 
to primitive responses and bizarre confabulation of the figure, with- 
out intcifeicncc in the stiucture of the gestalt , " (2, p 428) 

Fntschc (8) repoits contrasting differences in the repetitive draw- 
ings of the Kaisten type of manic-depressives and schizophrenics 
It would appear that an accurate evaluation of the configural 

^Accepted foi publication by Harold E Jones of the Editorial Board, 
and received in the Editorial Office on October 17, 1939, 

"Tins paper is one of a scries of studies by the senior author explonng 
the concept of satiation Roma Tueller collaborated in this study by gather- 
ing the data for one of the two cxpciiments reported here 
“Our debt to Piofessoi Harold E Jones is acknowledged by this brief note, 
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changes in the drawings of psychotics depends upon an understanding 
of their function in noiinal individuals Young childien arc admir- 
ably suited for pioviding this understanding Wc propose, thcie- 
j-ore, to apply the technique of repeated reproductions (satiation) to 
young childien and to study the i corgamzations 8 winch occur in the 
drawings in light of the child's symbolization 

B Experimental Design 

The subjects fot this study were 25 childien attending the nursery 
school attached to the Institute of Child Welfare of the University 
of California They made a total of 429 drawings during the course 
of study These children wcie the oldest of the group' the mean 
chronological age was 46,9 months, and the mean mental age 56 34 
months Table 1 and Table 2 piescnt the specific data for each 

TABLE 1 


Chronolouicai Agf, Mi-nta!. Agf, Mumbfr of Rt productions, and Tem- 
poral Perlqp to liccowr Satiated, for Sugjlcts Perceiving 
Original Oniy Durinc Initial Reproduction (Group I) 


Subject 

CA* 

M 4 

Number 

Time 

Ta 

42 

1-3 

19 

11*33” 

u 

44 

52 55 

15 

12' 

Na 

54 

6+42 

7 

12V 

Ce 

50 

56 76 

10 

15' 

Nc 

42 

4-9 67 

11 

3'2l" 


51 5 

60 28 

7 

7'37” 

Cr 

51 

72 07 

34 

3$'2l" 

Taa 

+3 

+5 01 

25 

IS'14" 

Ma 

47 

53 82 

17 

9*43" 

Er 

46 

70 6S 

6 

6*49" 

Bn 

41 

52,04 

12 

9*30" 

Mean 

46 5 

56 39 

14 82 

1 3 23' 

Range 

41-51 

43-72 07 

7-34 

3 35'-38 35' 


*In months 


child On the ^ hole, the subjects were from a somewhat supenor 
environment find indicated supenor intelligence, 

The experimental dnections were formulated in n simple manner 


In a former study the term creative substitutions was applied rcpic- 
senting the conversions, extortions, and other mechanisms which anae with 
the onset of satiation and tendency to leave the held. In the following dis- 
cussion wc shall use the abbie\iated term substitutions to apply to the 
reorgatn7.aiion in the- reproductions appearing with satiation 
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TABLE 2 

Chronoiogicai Agf, Mi ntal Agl, Numulr oi Reproductions, and '1e\i- 
poral Period to Become Satiated, tor Suhjicts Having Original 
IN CONSrANT FlFID OF VISION (GROUP H) 


Subject 

Cil* 

MA 

N umbei 

Tune 

lei 

57 

82 

30 

I6 f 56" 

111 

50 

61 48 

25 

14' IB" 

Fr 

50 

56 76 

23 

14'24" 

Tt 

55 

6S 11 

4 

6'25" 

Cn 

56 5 

67 51 

13 

7*5" 

Ta 

55 

62 34 

20 

17*25" 

Ft 

54 

71 

8 

8'44" 

Yl 

41 

42 25 

M 

18'33" 

Ka 

45 

51 

8 

S' 52" 

Cat 

41 

51 97 

13 

11*5" 

Ko 

32 5 

38 05 

24 

18'56" 

Tal 

3S 

46 

16 

9' 13" 

Ku 

38 

38 63 

23 

15 '25" 

Mean 

47 38 

56 34 

19 46 

12 68’ 

Range 

38-57 

38 63-71 

4-46 

6 +2'-18 93' 


k In months 


so that they might be easily comprehended by the childicn No child 
was diaftcd ns a subject unless he indicated his willingness to thaw , 
and a fuendly spmt prevailed throughout — consistent, however* with 
experimental control 

The subject was shown a di awing consisting of a circle diawn by 
hand containing three dots within the cncumfeience (Figure 1). 
The configuration was sucli as to suggest a lace or moon, The 
child was asked what the picture looked like The response was 
mvatiably a moon* a face, a “punkin ” The subject's attention was 
caicfullv drawn to the onginal He was asked whether he could 
diaw one exactly like “that one,” Then he proceeded to make a 
lcplica with black crayon 1 When Ins drawing was finished he was 
asked whether it was similai to the original. The original was 
removed and the subject made another reproduction with the instruc- 
tions to make it like the one shown him Only one drawing on a 
sheet was permitted He was told that he could draw as many as 
he liked Bcfoie each new reproduction the original was recalled 
vei bally by the expenm enter The children soon learned to reach 

i Two children of the group refused to drnw in the experimental situation, 
although they had pievionsly announced their intention to diaw Their 
activity is not included in the data offered in this paper 
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FIGURE I 

Svmpiiimc oi Successive Reproductions by a 57-Month-Old Girl with tiie 
Origin a i in Constant View 

for a new sheet voluntarily when they had completed a chawing 
The lcproductions continued until the child cxpiesscd a desne to 
stop, or actually lefiml to draw any more, i.c , he was satiated 
The rejection was not due to toilet needs, fatigue, or sleep, since 
these factois wcie to a great degree controlled m the following 
fashion* (fl) The subjects were taken to the toilet bcfoie the trials 
were begun j after rejection of the task they wcie asked whether 
they needed to go to the toilet (£) All of the children played 
actively at a vanety of tasks in the nursciy following the trials, 
(c) No child who appeared sleepy was taken as a subject, and no 
subject succumbed to sleep during the trials, 01 immediately after 
The e\peuinental proceduie given directly above involves to a 
great extent the reorganisation of memory traces, for the child secs 
the original only m his replication of the first drawing, and there- 
after his drawings aie expressions of his personality and traces of 
the original. It was desired to determine, in addition, the child's 
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i espouses when he was confronted by the original each time a di aw- 
ing was made Thus the expenment was divided into two aspects 
The second aspect (Gioup II) differed fiom the fust only in the 
respect that the child had the original befoie him for every repro- 
duction, whereas fm Gioup I it was only recalled vcihallv after the 
first replication 


C Treatment or D vta 

The piotcan natuie of the lepioductionS almost defies quantifica- 
tion But since oui objectives aie pnmarily fostered by a moie 
qualitative analysis, wc shall be content with a demonstiation of any 
pi inciples legitimately derived fiom such a pioccduic 

Table 1 and Table 2 summarizes the numbci of icpi ocliictions 
made by each child until satiation pioduccd lcjcction The corre- 
sponding tempoial intei val lequued to draw the senes of repro- 
ductions is given in the same table. 

The subjects of Gioup I diew a mean of 14 82 icpioduclions 
bcfoic they became satiated* The mean time to diaw these 14 66 
lepioductions was> 13 23 minutes (Table 1) The mean numbci of 
reproductions foi Group II was 19 46 and the time to pioduce these 
12 68 minutes It should be consideied that wide individual differ- 
ences arc apparent and the mean represents no actual Score Th e 
lange of the number of lcproductions for Group I was 7 to 34 , the 
langc of temporal intervals, 3 35 minutes to 33 35 For Gioup II 
the lange of the number of lcproductions was 4 to 46, and the 
range of tempoial mtcivals, 6 42 minutes to 18 93 minutes 

In both experimental situations in question (Gioup I and Group 
II) all of the children made fanly accurate replicas in theii first 
drawings In some instances the circle was not as even as the 
original, but we aie not concerned here with drawing ability pci sc— 
rather with the symbolic value of the drawing It cannot be justly 
claimed that the reorganizations which anse during the course of 
the activity are due to any inadequate perception of the original, 
an inability to represent physically conceptual data, or unfamiliarity 
with the concepts of moon, face, or “punhin " More fundamental 
factors arc at woik 

It is to be expected that the drawings proximally consequent to 
the original should indicate the essential characteristics ot the original 
to a greater degree than those moie distal This simply means that 
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with t]ic iucicabc in the numbci of lcpioductions of the same original, 
the rcojganizations become more fiequent — in the form of a gradient 
Figuie 1 repi events a senes of lcpioductions by a girl of 57 months 
with the onginal in view foi each d i a wing (Gioup II). Since 30 
drawings weic made before becoming satiated, only alternate draw- 
ings are represented 0 Systematic examination of the diawings 
dcmonstiatcs a gradient For the fust 15 diawings a stereotype is 
evident, but thereafter the nose (her teim) glows in piopoilion, 
after a single Recession 21 In Repioduction 28 the nose has be- 
come so immense that the eyes me forced to the extieme cephalic 
end, The nose indicates an autonomous existence, for it has assumed 
the distinction of a face rathci than a dependent element, and only 
its inclusion within the face prevents complete autonomy In the 
next Di awing 24 the di awing has returned to normal size, the eyes 
aie moic piominent and the nose, although not so gigantic, is meue 
complex Repioduction 30 — the final one — is more analogous to 
the original The subject felt no necessity of supplying a mouth 
either to her own diawings or to the onginal It seems that while 
a gradient in the degicc of reorganizations was demonstrated, it 
was not a strict giadient for certain distal reproductions \vcic more 
analogous to the onginal than ccitain pioximal ones 
The series of reproductions descubcd above aie atypical in the 
degree of stereotype manifested. Stereotypes ate smpi isingly infre- 
quent, even though the attention is diawn to the onginal before 
each di awing. Considei (Figure 2) the reproductions of a girl of 
54 months of age, who saw the original only once (Group I) No 
drawing is identical to the one preceding it. No 1 duplicates the 
original. No 2 shows prominent eyes and a strange nose, No 3 is 
supplied with a huge mouth, as well ns a nose, m an elongated face, 
in No 4 the face is smallei, but the nose is left out, No 5 has an 
incomplete body supplied to the face — the face is, however, only 
structmed with eyes and eyelashes, and the figure stands — func- 
tionally unconnected (aswidesfs) — upon a primitive base; Repro- 
duction 6 attempts to elaborate former structurations, but the at- 
tempt is uncompleted and negated by hatchings across the figure, 
No 7 is the culmination of the drawings and is an elaborate repre- 
sentation of a man on a "lawn" ("different kinds of lawn”) 


“The final tlnee products are given in series 
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FIGURE 2 

Successive Reproductions, n\ a 54-Montii-Ot d Giri, with hie Originai 
vSrpw Oniy During hip First Reproduction 






FIGURE 3 

Succlssivl Reproductions m a 47-Monih-Oid Boy, with Tiir Original 
Sun Oniy During the First Reproduction 
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It is certain that a gradient holds for the successive diawmgs of 
our children. Mcmoiy studies have shown that recall is less dis- 
tinct with longer temporal intervals there is not, however, a strict 
gradient, for i egressions occur The children of Gioup II oscillated 
between producing lcplicns of the original and depiutmg fiom the 
task by free expression 

Figure 3 presents the reproductions of a boy (Gioup I) of 47 
monthb of age It is seen that the subject has a definite conception 
of what Ills di swings should be like even though lie is copying the 
ongmal dnectly He supplies a mouth, and the nose is represented 
by a line between two laigc eyes. The mouth is a patch of crayon 
In No 3, wheic the oiigrnal is no longer m the field of vision, the 
face loses its boundedness and the stiuctuiation is like a laigc F Gy 
studying the distal icpioductions, we can see that this is a pnmitivc 
structure which later lcsolves into matuie configuutions, and then 
becomes distoitcd The following three drawings, Nos 3, 4, 5, arc 
to some degree steieotypes of No, 1, but the influence of No, 2 is 
discernible, In Nos 6 and 7 the diawings assume more the propor- 
tions of a human face hail is drawn on the top, a nose and mouth 
are present in some perspective; No 6 contains three uncompleted 
figures accompanying the matuie reproduction Tile reproductions 
following this one show all degrees of reorganisation and distortion 
Components of the structure arc withdrawn, spatially relocated, ex- 
aggerated, and reclassified, With satiation, the drawings resemble 
only in slight fashion the original or the subjects copy of the original. 
The subject, however, insists that it is a moon and the same as the 
origin ah 

Cameron (5) has pointed out that it is unfair to expect a di awing 
fiom a child that is complete m narrative fashion (in the sense of an 
artisFs poi trait) The child draws what is functionally significant 
for him in light of his histoiy and immediate pj esses There is no 
question of absolute reality in the sense of true objectivity The 
face he has just drawn is objective for him, even though it looks 
to us ncithei like a moon nor a di awing That the child’s drawing 
changes fiom period to period does not militate against this aigu- 
mentj for it is only natural that change should occur in new 
momentary situations with new presses There aic anchoring points 
m every child's drawing which occur again and again, for although 
parts of the configuration are reconverted — and new additions 
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made — a fundamental tiace lemams which serves as a coic What 
is important is that tile child’s own symbolism undergoes such sevcie 
reorganization. 

It is possible at this point to summanze the salient features of the 
children’s repioductions under scyeial rubncs 

1. Rcoigamzations occur in the diawings of all of oui children 
Following Wulf (12), we can think of these changes as shaipenmg 
{Piazisiei ting), leveling (Ntvdierung ) , and preserving ( Not - 
maltzteiting) In other avoids, structures within the boundedness 
(moon) become more precise or exaggerated, piescive their status, 
oi become diminished All of these pioccsscs function throughout 
a scries of repioductions, and all may appeal in any one reproduction 

2 Reorganizations — as indicated by Allpoit (1, p 1+3) — seem 
to come fiom within The same stimulus evokes at different moments 
diverse end-pioducts 

3 Gciicially, the tendency to sharpen, level , oi picseive — in 
reference to a specific stiuctuic within the boundedness — will con- 
tinue when initiated until the satisfaction of the quasi-need, oi to 
the creation of a new ^organization 

4 A tendency foi increased complexity lathci than for sim- 
plicity was evident The lepioductions acquiie accoutiements and 
meaning with successive attempts, and an increase lather than a 
decrease in the size of the reproduction appeals more the rule 
Regressions in size appear, and there are many exceptions to the 
rule 

5 The disintcgiation of the wholeness of the configuration was 
not as gicat as lepoited by Kaistcn for her subjects This can be 
explained by the gi eater boundedness and tendency to cohcsivcncss 
of our figure (cnclc) and the lclativcly benign state of satiation 
by oiu subjects 

6, A comparison of the initial reproductions with the final ones 
indicates that the reorganizations become more frequent in the 
latci stages Reproductions made in a satiated state arc usually 
more disorganized than when no satiation is present 

7. The above factors opeiatc similarly when the original draw- 
ing is present in the visual field foi cveiy drawing. 

D Discussion and Summary 

Experimental studies of the memory piocess have revealed that 
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reproductions in tcmpoinl sequence engender dynninic rcoignmzH- 
tions in the memory trace (1, 11, 12) The causal events in this 
process are still in dispute (6, 7) Inespectivc of militant align* 
incnt, jt appcais that an orgamsmic interpretation of our childicns 
drawings is uccessaiy 0 Many children supplied a mouth not only 
to then thawings but also to the original Statements as iheie 
ought to be a mouth” were ficqucnt Diawings were seldom left 
uncompleted i and there was evident a tendency to pioduce as good 
as representation as possible — within the limits of the leoiganized 
symbolization The new reproduction expi esses the oigamsm in a 
new momentary state It is inadequate to speak of simple associa- 
tions in a static oigantsm The variegated nature of the substitu- 
tions implies a dynamically fluid and elastic oigamsm 

The unstableness of the plane of leality in the child and the 
poverty of social oigamzatiou exaggerate the mcmoiy rcoigan ra- 
tions found in adults. We are theiefoic not entirely unpiepaicd 
for the discoveiy that stereotype is so lnfiequcnl and that the repro- 
ductions become disfigured at so eailv a stage The original in 
constant view serves only temporarily m delaying this process 

The work of many of the previous investigate* s suffers fiom a 
deficiency which has caused them to oveilook an important variable 
It has remained for Karsten to reveal the implications, The net 
of repeatedly lcpioducing a perceived form soon leads to satiation 
The individual in such a state seeks to leave the field to avoid the 
task that has now become annoying His nspuation level may 
force him to persist but he develops mental mechanisms in the 
foim of fantasy, hypeiactive motoi expression, and cyclical emo- 
tional states These arc substitutions When they fail to leheve 
the situation the task is lcjectcd Tins was found to be the case 
with adults as subjects on a punch-board maze (4). 

The child finds it discomforting to lcplieatc a diawing innumer- 
able times, He soon becomes satiated. The aus dem Felde gehen 
influence of satiation supplanted by the natuial tendency of the 
child to creativeness produces a monstrosity as an end-pioduct Fic- 

°this generality does, not of course confine us to a strict acceptance of 
prtignan* as announced by Wutf or Kohler. Allpoit’a (1), dcsciiption of 
the reproductions (at two weeks and four months) of lus pre-ndokscent 
cnildien indicates the existence of some basic commonality m tbe causal 
sequences of his investigation and oui s His acceptance of the dynamic 
properties of the trace adds credence to our view 
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qucntly the last drawing is a blob of black pencil or supercharged 
with a gigantic X 

Not is theic much conifoit in the fact that having the child 
fixate the original before eveiy diawing has little inhibiting effect 
The subject oscillates between tbe original and his ficc expression 
and finally succumbs to the lattei To our intei logation of the 
similarity of the original and his distortion, the child replies m 
all his naivete that it is exactly the same At othci times the 
child is surprised at what lie has conceived and supplies rationalisa- 
tions when he is picsscd foi mtcrpietation. 

The evidence justifies the intei pictation that satiation accentuates 
and distorts the normal pioccss of giaphic symbolization in the 
child If carried to sufficient limits a monstiosity results which is 
meaningless even to the child, 

It is suggestive that the reorganizations exhibited by our children 
differ little from those reported foi the Korsakoff patients reported 
by Bender, et ctl, (3) 
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DEVELOPMENT OF NEURO-MUSCULAR MECHAN- 
ISMS AS REFLECTED IN THE CRAWLING AND 
CREEPING BEHAVIOR OF THE HUMAN 
INFANT* 1 

The Normal Child Development Study of the Department of Pediatrics, 
Columbia Unwnsity, and the ltabips IhspUnl 


Myrtle B. McGraw 


Too often behavim is thought of mciely as response to external 
stimuli Changing configurations in a neuro-motor behavior, espe- 
cial ly the oi game patterns common to the gi Owing infant, can also 
be legurdcd as a leflcctoi of the matui ational changes taking place 
in the ncuio-musculai mechanisms. The course of neuromuscular 
development is clearly evident in the sequential changes of prone- 
pi ogicssivc behavior of the gi owing infant 

From studies of the structuie of the ncivous system of the human 
fetus and the newborn infant as conducted separately by Dr Fred- 
erick Tilncy (8) and Dr J LcRoy Cond (3) the preponderance 
of evidence indicates that the human coitev is not functioning appre- 
ciably at the time of bath Dr Tilney has pointed out that during 
ontogeny there are three nv&jcn phases m the development of the 
cerebral cortex as follows, (a) General cortical differentiation winch 
is chaiactcrized by a series of migratoiy laminations, resulting in a 
six-laycied nco-coitcx ( b ) Divisional cortical difteientiation which 
marks the penod when the bulbar coitex, the paleo-coitex, the arclu- 
coitex, and the neo-cortc\ may be structurally defined, though then 
ccllulai structures arc too immature to peimit decisive regulations 
of behavior, (c) Local cortical difteientiation which is represented 
by the gradual changes taking place in the anangement and dis- 
position of tlie cells, resulting in highly specialized regions being 
directly concerned with specific functions 

^Received in the Editorial Office on October 21, 1939 

Members of the Staff of the Normal Child Development Study con- 
tribute appreciably to all publications of the wntcr. In this connection 
specific mention should be made of my indebtedness to Di A P Wcinbnch 
foi Im suggestion of the plus-minus rating system, to Robeit S Childs and 
Dana 1 Cmndnll foi calculations of the data, to Kenneth YV Bicc/c foi 
the di awing of illustrations, and to Vera Dammann foi assistance in re- 
cording and rating original data 
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Tilncy further points out that there is no local differentiation- m 
the neo-cortex of the infant at both Foi the purpose of compiling 
stiuctuial development with bchavioi , Di Tilney (8) (haws a 
distinction between two tvpes of behavior (a) coitical and (/>) 
nuclear Behavior which is governed by the coitcx is purposive, there 
is a latency and planned clement in the response, in conti nst to the 
sudden turn-over of impulses and the immediacy of icactions gov- 
cined at tire nuclear level Structurally the tvvo divisions are 
differentiated bv the size, shape, deiuhitic processes 0 f the cells, and 
then piccisc and oulcily arrangement in the cortex as contrasted 
with tire way in which the nutlcai cells are clustered togcthci with- 
out definite distinction or older These nuclear regions are more 
pumitivc parts of the hemisphere, and m ontogeny the cells in the 
nuclei mature and aic leady to act much carlici than arc the cells 
in the coitex. 

Dr Conel (4), who has made an intensive study of the structural 
development of the human nervous system at the time of birth, uses 
the following features of structures as cntciia in comparing degrees 
of development: (a) the size of the cell-body, presence of neuro- 
fibrils, size and length of cell- processes; ( b ) number, size, and length 
of horizontal and veitical fibers in the cortex, (c) density of the 
neuropil in the various horizontal laminae, and (J) quantity of 
myelin present On the basis of these critena he finds that the 
anterior central gvrus is the most advanced in development, and 
furtheimoie, the particular area in the anterior central gyrus which 
governs movements m the neck and shoulder is more advanced than 
any other region in tire gyrus Di Conel points out that the “Betz 
cells arc the largest and most numerous in the middle one-third of 
the posterior wall of the antenor central gyrus,’* this area being the 
one which governs movements in the region of the trunk, upper 
extiemitics and head, moreover, “the processes of the Betz cells in 
the region of the upper trunk and shoulders arc in a more advanced 
state of development than those of any other cells tn the antenor 
ccntial gvrus” Likewise there is moie myelin in the middle onc- 
llurd of the posterior wall, i.e , in the legion governing the upper 
trunk, than in any othei part of the antcnoi cential gyius “The 
anterior central gyrus is more advanced in development than the 
postciior cential gyrus and these tvvo gyri are the most advanced in 
the entire cortex Furthermore, in the anterior central gyrus the 
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functional area lot movements in the neck and shoulder is more 
advanced than any other region in this gyrus ” 

Whatevci criteria are used foi estimating development in the 
stiiictiuc of the ceicbial cortex, the preponderance of evidence 
indicates that the most advanced stage is found in the region con- 
trolling muscular activity involving the ccivical and thoiacic spine 
togethei with that of the uppei extremities Likewise in behavior, 
the eailiest signs of cortical activity aic found to be in those paits 
of the body 

When considering the development of a behavior activity like 
ciawling and cicepmg, especially as it 1 elates to tile matin alien of 
neuial structures, the following items should be home in mind 
(a) It is necessary to distinguish, at least qualitatively, those motor 
activities which aie governed at a nuclcai, or subcortical, level from 
those which aic definitely undci coitical influence Coitical be- 
havioi is delibeiate in quality and shows organization of seveial 
neural mechanisms, (b) The coitc\, as it develops, not only takes 
on a conti oiling influence over musculai activity, but it also exercises 
an inhibitory influence upon many muscular activities which are gov- 
erned at a nuclear level, (c) The trend of development m both the 
ncivous system and motoi behavioi follows a ccp halo-caudal couise 

An analysis of the changing behavior pattern of the gi owing 
infant as lie progresses fiom the newborn ieflcx phase to the final 
stage of integrated ciecping will elucidate these points The pics- 
ent analysis is based upon a study of 82 infants in then achievement 
of pi one progiession Observations were made on each child at 
weekly, bi-wcckly, oi less frequent inteivals, the total numbci of 
observations on the entue gioup (exclusive of a progiam of daily 
observations for a longitudinal study on foui diftcient babies) 
amounted to 1,777 Of this total 442 wcic recouled in motion 
picture film, and 1,135 consisted of wnttcn protocols A total of 
5,815 feet of movie film was exposed in these ciawling and ciecping 
rccoids Daily iccoids, four ot five days a week, were made on 
torn difteient infants foi the purpose of accumulating longitudinal 
data on the sequential development of this same type of behavioi 
The data on these tour childicn will be tieated individually 

On examining the mass of rccoids it appeared possible to select 
nine distinct phases in such a way that any child could be latcd, 
icgaidlcss of his individual peculiarity in ciecping, so as to icflect 
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the essential advancement in his neuio-musculai matui ation These 
phases are illustrated in Figure 1 of the line drawings which wcic 
obtained by tracings of the cinema projections The nine phases 
became appaient only after a mtionale, based upon a thcoi ctical intei - 
pretation of the maturation of the nervous system, had been realized 
The oiiginal data consisted of dcscuptivc notes of somatic move- 
ments made by the baby in an effort to progress Obviously the 
postuie and movements of the newborn infant aie different fiom 
those of the creeping baby Moieovcr, there me ccitain consis- 
tencies in the changing configurations of posture and movement as 
the babies achieve profession, or attempt to do so Along with 
these consistencies in developmental changes tlieie aie also noticeable 
individual peculiar ities One baby creeps on his abdomen, anothci 
on palms and knees, while still another 111ns about as i\ little quad- 
luped The problem was to reduce desciiptivc material of this order 
to some soit of symbolic system so that the data could be manipulated 
and intei picted A basis foi selecting the nine phases m the de- 
velopment of pi one piogicssion was found not only in the changing 
configurations ot somatic movements but also m a theoretical mter- 
pictation of ncm o-somatic functioning Aftoi vanous effoits to or- 
ganize the data into categories based upon dcscuptions of oveit 
motoi activity only, it was realized that in many instances verbal 
dcscuptions of only motoi movements mav icad essentially the same 
for both voluntmy and involuntary activities Foi example, it may 
be recoided that the baby who could not stand alone would, when 
suppoited in the erect position, make piogressive stepping movements 
Such descuptions will not, howevei, differentiate the stepping move- 
ments of the ncwboin from those which appeal just prior to inde- 
pendent walking Moreover, it was also recognized that two babies 
may engage m movements which m pattern appear to be different 
but in fact lcflcct the same level of neuio-mnluiation If categories 
arc based entucly upon descriptions of somatic movements it is 
infeasible to covei the multitude of movements which one child, much 
less a whole group, might manifest While it is virtually impossible 
to verbalize all those qualities which distinguish a flexoi movement 
of the icflex level from one of cortical contiol, there is no doubt 
that the moderately experienced observer can iccognrze such difter- 
cnccs Evidence that differentiations of this ordci can icach a fairly 
high level of lcliability will be presented later in this papet The 
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nine phases 01 sequences which have pioved helpful in analyzing and 
understanding the development of cteeping have thmefoie been de- 
fined partly m leans of description of bodily movements and partly 
m terms of the deinonstiatcd ability of an obscivcr to separate out- 
wardly similar types of somatic activity The mannei m which 
the nine phases have been used in the analysis is simple Each 
qlmvtttiftv during the period of learning to cicep was classified <u> 
plus under the phase most accuiately descriptive of the stage of 
development achieved and as minus under the remaining eight 
phases. From time to time, as will appear, more than one phase 
was marked as plus but the laigtr number of phases was always 
negative. This method of scoring we have termed the plus-minus 
system 

A copy of a data sheet (Figure 2), covering observations made 
during the fust 250 days of a child's life illustrates the way in 
which these ratings were recorded. The basis upon which they wcie 
made will he clanficd by the following detailed analysis of identify- 
ing features of each phase 

Criteria Used in Rating Nine Phases of Prone Progression 
1 Phase A' Newborn Postuie and Movements 

The first picture in Figure 1 represents the posture and move- 
ments characteiistic of the newborn infant It should be lcculled 
that the human cortex lias two outstanding functions: {a) inhibitory 
influence upon activities ot a lower level, and ( b ) a controlling 
influence upon motor movements. It should also be recalled that at 
the time of both, although the coitcx is not functioning to any 
appicciahlc degiec, the most advanced cortical development is in 
that part of the motot aica which governs the cctvical spine and the 
uppei extremities. That ncuro-muscular maturation tends to be in a 
ccphalo-caudal direction should be borne in mind This last tenet 
especially may seem to be a little confusing when one first observes 
the activities of the newborn baby placed m a prone position His 
geneial posture is one of flexion Ordinarily his face or cheek will 
rest on the surface, except for an nccnsional bobbing of the head; 
tile upper cxtiemities are flexed and held close to his body. The 
lower extremities aie likewise held in a degree of flexion so that 
the crest of the ilia do not rest on the underlying suifacc Often 
there is a maiked degree of activity in the lower extremities Rapid 
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flc\oi-e\tcnsoi movements take place biLitei ally oj alternately, the 
toes sometimes in dot si-flexion pi css against the surface with such 
foice that the baby may actually push himself foiward on the bed 
A degicc of lhythmicity characterizes these movements Sometimes 
a certain amount of activity occurs in the uppei cxticmitics together 
with alternate lateral flexion of the trunk (5) But the observer 
will be struck with the fact that moth moie activity is manifested m 
the region of the hips and lower eternities than in the should ci 
gndle and upper extremities This observation at fiist seems to be in 
conti adietion to the alleged ccphalo-caudal course of giowth How- 
evei, the quality and disti lbution of movements manifested by the 
newborn suggest that the amount of coiticul development at the 
time of both and duiing the first few weeks thereafter is sufficient 
to cxeicisc a degtec ot inhibitory influence upon the nucleai activities 
in the shoulder and arm region, though it is insufficient to activate 
coitical movements in those regions At the snnie time coitical 
development m the legion governing the pelvic girdle and the lovvci 
extremities is inadequate to exeit comparable inhibitory influence 
upon subcortical movements Foi that icasou both in amount and 
rhythmicity of movements the inferior region of the body of the 
newborn infant is moie active than the superior legions This fiist 
phase, by aibitiaiy definition, rep i events the geneul posture «\nd 
movements of the newborn infant A plus rating has been assigned 
to it when the infant shows the charactcnstic flexor postuie whether 
or not he also engages in the lhythmicnl movements in the lower 
extremities, as both posture and movement indicate essentially the 
same stage of neural matuiation 

2 Phase B Beginning Spinal Extension 

The second phase lepicsents the beginning development of the 
extcnsoi muscles and denotes a dcgiee of cortical control ovci move- 
ment and postuie especially in the legion of the ceivical spine B> 
extension of the neck the baby is able to sustain his head in a lifted 
position foi a little while (easily distinguishable from the bobbing 
which occurs in the first phase) , there is less flexion in the uppei 
extremities, and the activity in the lowei extremities is of a lnndom 
character in contrast to the rhythmical, bettei oigAnizcd, lowci level 
movements which occur in the first phase In addition to tile 
beginning of cortical conti ol over movement and postuie in the 
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supeiioi legions, there is evidence of slight coitical inhibitory influ- 
ence being exerted upon the nuclear movements in the region of the 
pelvic girdle and lower cxtmmties If the baby happens to be in 
such a phase of development that dunng one observation he is seen 
to extend the ceivical muscles, thereby lifting his head, but in the 
next moment diops the head and engages in the lhythnucal move- 
ments charactciistic of the newborn phase, the ovci lapping of the 
two phases has been indicated by assigning a plus value to both 
Phase A and Phase B If, howcvei, the flexoi-cxtensor movements 
of the lower extremities occur primarily at the knee joint, then only 
Phase B has been given the plus rating It is dear that the earliest 
manifestation of coitical control ora posture and movement is indi- 
cated in the region of the ceivical spine, thus heating evidence of 
the cephalo-caudal course of ncuio-musculat maturation In this 
phase, however, extension has not attained its ultimate development 
even in the superioi icgion as can be noted by small details such 
as a tendency toward flexion of the digits, and the dcgtcc of exten- 
sion in the supenor spine and upper extremities 

3 Phase C Advanced Spinal Extension 

In the thud phase the matmation ot extensot functioning which 
governs postuic lias spiead beyond the ceivical region down to the 
muscles of the lumbai region By extension of the ceivical and 
thoracic spine the head and chest aie not only lifted higher but 
can be sustained in this elevated position foi an indefinite penod, 
the baby may support himself on the lower part of the forearm oi on 
the palms and there is a noticeable tendency toward extension of the 
digits Extension in the pelvic region has progicsscd to such an 
extent that the ciest of the ilia re^t heavily on the smface, and 
the lower extremities are comparatively inactive. If the baby be- 
comes nUcicsted in an object before him, he may iclcasc his suppoit 
on the upper exti unities, drop Ins chest, and engage in genci ahzcd 
diffuse activity As yet he shows no signs of coitical progressive 
movements in either upper or lower extiemities This compaiativelv 
inactive phase m the icgion of the pelvic girdle and lowei cxtienuties 
would seem to reflect a tiansitional process fiom nucleai to coitical 
control ovei the musculature determining body position and move- 
ment, similai somewhat to the stage of development lep resented in 
the shoulder gndle and upper extremities dining the newborn phase, 
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It appeals that whenever a transition fiom nuclear to cortical contiol 
1S taking place thcie is a period of comparative inactivity in those 
paits of the body rcpiesenting the areas in which the neural tiansi- 
tron is occurring. In Phase C the neural development has advanced 
to such a stage that the nucleai rhythmical activity of the lower 
extremities is supposed, and the extensor muscles of position aic 
active so that the baby no longer shows the flextd postuie of the 
newborn The few movements he makes arc diffuse and disor- 
ganized. He may pat the suifacc with his hands, oi, testing on 
his abdomen, kick his legs and wave Im arms in a random fashion, 
hut lie shows no distinct evidence either in shoulder 01 pelvic regions 
of an luge to move his body forwaid, 

4 , Phase D' Incipient Piopnhwe Movements in Supeim Region 

In Phase D when the child is at icst Ins posture may be the same 
as that ascribed to Phase G, the aspect of Ins behavioi which differ- 
entiates Phase C fiom Phase D is indicated by the manifestation 
of an urge to move his bodv That is, whatcvei the neuial connec- 
tions me which relate the baby’s perception of external stimuli to 
his body sense these connections now come into play, and then pres- 
ence is indicated in his behavior bv an uige to move fonvard In 
most infants this first manifestation of a piogrcssive uige is expressed 
in the legion of the shoulder girdle and uppei extienutics Usually 
he releases his suppoit on the nuns, drops hib head and chest, extends 
an arm foiwaid and strains with the shoulder muscles Sometimes 
his hands pull a little on the smface of the fiooi or bed on which he 
is lying He is still unable to make progress, hut the impulse to 
do so is indicated by the action of muscles in the supciior part of 
the body. Usually the pelvis and lower extienutics iest heavily on 
the surface Sometimes the advanced development in the uppei 
pait of the body is expressed by swaying the shoulders fiom side to 
side as the infant supports himself on the palms with tile uppei 
extienutics extended Often the impulse to move his body becomes 
so exaggerated and the imbalance between inferior and supenor 
development is such that he will actually move backwards as he 
pushes with his hands against the surface. Or ma y pivot on his 
abdomen, flex the trunk at the waistline, and pvisli with his hands 
against the floor until he turns completely aiouncj These different 
configurations of movement merely represent individual 01 ephemeral 
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peculiarities All aic an expicssion of the neural connections be- 
tween those centers which conti ol muscles in the supeiior part of 
the body with the ncuial mechanisms which activate the impulse 
to move Any type of activity which gives evidence that such 
connections are being established has been scored plus in Phase D . 

5 Phase E; Incipient Piopulsive Movements m Infenor Region 

In Phase E the cephalo-caudal com sc of giowth is again revealed 
At this time the coitical centers which conti ol delibei ate movements 
in the region of the pelvic gndle and lower extremities show signs 
of maturing. At the same time pathways aie being established 
which connect these motor centeis with othei ooitical centeis, p«u- 
ticuUuly those governing (rr) body sense, 01 an awareness of the 
position of bodily members in space and (b) those centcis which 
control the baby's perception of his immediate external environment. 
This development is usually expressed in overt behavioi by a de- 
liberate flexor move of the lowei extremity, usually laising the hip, 
and pressing against the suiface with the toes m doisi-ficxion In 
the early stages of this development the baby may fiist exert all 
effort m the uppei pait o£ the body, as m Phase D, then release 
the strain theic, drop his chest and push with a foot. Such activity 
has been given a plus rating in both D and E> But if the two 
movements aic fairly well synchionized so that the exertion in the 
upper pait of the body and that of the pelvic girdle and lower 
extremities occur piactically togethei then lie has been rated plus in 
Phase E only; likewise, if thcie is veiy little or no excition in the 
upper part of the body during the time of observation he has been 
lated plus only in Phase E. The puiposc of this phase is to bung 
out that, as a lesult of the connections between cortical centcis 
conti oiling body sense, the mcicascd i espouse to external envuon- 
ment, and that suangc thing called motivation, the impulse to progicss 
01 move the body fiom its spatial position is expiessed bv deliberate 
movements of muscles in the inferior pait of the body. In both 
phases, D and E, accuidmg to the system of lalmg employed, the 
baby docs not make any definite piogiess as a result of consecutive 
01 synchionizcd movements of Ins bodily mcmbcis 

0 Phase F' Assumption of Cieeping Postuie 
At this stage there is obscived in most infants a pause or lcccssion 
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in tlie manifestation of a propulsive urge. Phase F represents pii- 
maiily the coordination or integration of control over muscles of 
postuie m both the shoulder and the pelvic regions. A plus rating 
ha S been assigned to this phase for any deliberate cffoit made town id 
maintaining the abdomen m a position raised above the suiface The 
babv may rest on the palms, flex his thighs so that he is in a palm- 
knee position, but maintain it for only a moment; or he may exag- 
gerate liis effort by using on his toes as he supports himself on the 
palms In such cases there is usually noticeable dyssynergm in the 
pelvic region, Anothei pattern characteristic of this phase is seen 
when, as the infant uses on his palms and knees, lie locks back and 
forth In any event he does not make deliberate moves to piogiess 
while the abdomen is raised above the suifacc Sometimes lie may 
ptogress by losing his balance and toppling foiwmd, rising again 
and repeating the performance, but since his piogressive moves are 
not delibeiatc he has been rated plus in Phase F only. This period 
icpiescnting a definite cftoit to maintain a ciceping posture bcfoic 
the onset of actual progression is the sequence observed in most 
infants, But, as the number of neural connections in any activity 
becomes more complex, there is gi cater opportunity foi individual 
variation. Greater individual differences are, thclcfoic, observed in 
the later phases of prone progression than in the eailier phases. 
These individual variations do not, it seems, alter the fundamental 
corn sc of nemo-muscular maturation, but do leflect the manner in 
which a paiticulai baby's nervous system is npemng, as will be 
shown m the discussion of subsequent phases 

7. Phase G Deliberate but Unorganized Piogyesston 

When the baby achieves sufficient cortical control to make de- 
liberate movements of upper and lower cxtiemities m order to cany 
his body forward he has been rated plus m Phase <?. The quality 
of movements which characterize this phase is the absence of an or- 
ganized system for propulsion. The infant may raise one atm and 
place it foiward, then the other arm, and follow it by a simultaneous 
flexion of both thighs, thereby bringing the knees foiwaid in a 
hopping fashion, Two consecutive movements may be ipsMater.il 
at one moment and conti a-lateral the next His movements may 
be intcispcrscd with long pauses or falls to the abdominal position, 
hut he unmistakably has the idea of using his aims and legs for the 
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puiposc of piopulsion In a few children the piopulsivc urge is 
indicated before they have gained a cieeping posture, ns lepiesentcd 
by Phase F In such cases, they piopcl themselves across the floor 
with the abdomen on the surface. They make ptogiess by pulling 
with the upper extiemitics and pushing with tile toes against the 
suiface even though they have to ovcicotne the fuction of abdominal, 
leg, and arm contact with the underyling suiface. Such peifoimances 
have been assigned a plus lating in both Phase E and Phase G except 
when the piogrcssive movements are well integrated. Phase E indi- 
cates that the propulsive uige is expressed in the action of both 
uppei and lowci extiemitics though the baby does not laise the abdo- 
men above the suiface, while Phase G indicates that he actually 
makes piogicss foi an appicciable distance There have been one 
01 two occasions when a child has been able, without any detectable 
use of the lowci extiemitics for propulsion, to make piogicss with 
lus abdomen on the suiface. In such instances it appears as if the 
mge for piopulsion has become dominant bcfoie adequate innervation 
is attained in the region of the pelvic girdle and lower extremities 
In order to diflercntiatc such performance, plus ratings have been 
iccoidcd foi both Phase D and Phase G provided the piopulsivc 
movements arc incooidinatc. It was considcied leasonable to classify 
in one phase all instances of progression per se without rcgaul to 
postural form since the piogtcssivc impulse is somewhat specific and 
may become grafted onto any postuial form piedonunaiit at the 
time the urge to pi ogress is manifest This manner of classification 
is fuitlicr justified by the obseivation that abdominal creepeis 2 in- 
variably develop a palm-knee, tn-pcdal oi quadiupedal method of 
creeping before they achieve erect locomotion No baby has been 
observed to move directly from abdominal cicepmg to erect locomo- 
tion, though some do, foi a while, develop a definitely integrated pat- 
tern as an abdominal cicepcr (see Phase /). However, as soon as the 
maturation of all neural centers involved is unquestionably com- 
plete the baby employs a more conventional mode of creeping. 

a i3urnsidc (2) makes a distinction between “crawling” and “creeping 11 — 
m crawling the abdomen is in contact with the suiface and in ciecjnng 
it is lancd above the floor This definition does not differentiate the “ciawl- 
ing movements” of the ncwboin infant and the deliberate progicssnc move- 
ments of the older baby whose nciua! oigamzation is definitely of a 
higher order. 
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8 Phase PI, Organized Piogiession 

The next phase icp resents not so much the maturation ot new 
centeis of control as the oiganization of these centeis into a system 
The baby begins to have a definite ciccping pattern. He not only 
can tiavcl some distance across the flooi, but the consecutive move- 
ments arc of essentially the same older. The most common method 
is the palm- knee position with umtia-lateml associated movements 
of the upper and lowei cxticmities. Although the movements aie 
associated thev zuc staccato, 01 isolated, in quality The infant may 
lose his contiol and fall to the abdomen occasionally, but at once 
lie is up and on bis way again That is, if he does lose contiol 
he quickly goes back to his system when lie staits oft the second 
tunc Some babies progress with suppoit on the palms, the lateral 
aspect of one thigh, and one foot As they advance toward a moic 
integrated state they sit on the buttocks with one leg flexed, and 
manipulate the othci foot and one hand foi piopulsion while the 
other arm swings out in extension and abduction Fiom the few 
children observed who have adopted this method the impiession has 
been gained that the propulsive forces become manifest at the time 
tile baby is developing a sitting postmc and that the uige toward 
piogiession becomes grafted, as it wcie, onto the sitting posture 
In any event such infants develop an organized system of piogres- 
sion nncl so long as then movements within their chosen system arc 
staccato, 01 mcooi dinate, in quality, they have been lalcd plus in 
Phase H. 


9 Phase /* h\teg\aUd Piogiessio?i 

The identify mg distinction between Phase PI and Phase I is that 
qualitative diffcience which denuu cates a staccato, somewhat in- 
cooi dinate, movement fiom a smoothly intcgiated pcifoimance In 
Phase Ij whatcvei movements aie involved, they woik together as 
if they were one, The child has been lated plus in this phase 
whether lie moves on palms and knees, tri-pedal (one knee and one 
foot and both palms), or quadrupedal (hands and feet) provided 
all of the movements involved are working togethei luimomously 
If an abdominal-creeper develops a well intcgiated method then 
he has been rated plus on both Phase G and Phase I j G to indicate 
that the method is abdominal and I that tile movements aie 
well integrated. If he moves in an integrated fashion while sitting 
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on the buttocks with one leg flexed and abducted beneath him, one 
aim waving as he piopels himself foiwaid with the opposite hand 
and foot, then he has been rated plus in both Phase II and L The 
mannci of lating these atypical methods of progicssion is reasonable 
since ldiosmciasy of the pattern may be mtcipieted to lcflect some 
individual peculianty in the sequence of neuial maturation Once 
then neural matui at Km has achieved completion the babies who 
stabilize 01 intcgiatc on a bizanc -or atypical method employ 
the plam-kncc 01 quadnipedal mannei of cieeping If they aic 
induced to cicep after they have begun to piefei ciect locomotion 
then they do not call upon their old familial developmental pattern, 
but instead get down and creep on palms and knees oi on all fours 
In othci words, it would seem that when all neuial stiucturcs 
Involved have amved at an appropriate stage of matuiation the func- 
tion is expiessed in classical form lathei than the pcculiai individual 
pattern manifested duiing the cailicr stages of development 

Analysis or tiie Data 

Plus-minus latings accoiding to the cnteria outlined above rciv 
deied the 1,777 observational records in symbolic form so that they 
could be manipulated and inteiprctcd, Piuvmmus values asciibed 
to an mtncatc growing phenomenon in this way arc in a sense 
misleading because an all-or-none value is implied, when in fact no 
shatp lines of demaication aie evident in any giowing process. In 
essence, the plus values occurnng in these data mean merely that 
the stage of development dcscubed at the time of the oiiginal obseiva- 
tions concsponds moic neaily to one pliase than it does to another. 
Even with this broad meaning as an opeiating definition, it still 
was sometimes neccssaiy to plus two or moie phases at the time of 
any given observation if the baby’s behavioi did not show some 
piedommaling oi characteristic configuration, 

The obseivational gioup data when scored on a plus-minus basis 
and plotted against chionological age yield the curves shown in Fig- 
uie 3 These curves indicate the peicentage of occurrence of each 
phase at any chionological peuod, They weie obtained by com- 
puting foi each phase the peicentage of plus ratings for each 10-day 
intcival After about 400 days the curve foi Phase H begins to show 
a wide scattei. This scatter is attributed to the continuation of 
observations in the cieeping actiyity for many of the cluldicn long 




Curves ShoWino on a Chronological Scale the Percentage Distribution 
of Each Phase or Prone Progression as Manifested by a Group 


or 82 Infants 
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FIGURE 4 

Thh Age Distribution of Each Phase or Pronl Progression as Manifestpd 
by Identical Twin Bo\s 


JOO JOURNAL of genetic psychology 

aftci tlicv had began to prefci elect locomotion Aftei tile child 
lias achieved independent walking he often shows gi eater inco- 
oidination m the ciceping behavioi than lie did dining the penod 
wlicn ciceping was his chief means of locomotion. These older 
babies were scoicd plus in Phase H even though it was not the same 
kind of incoodination which occmrcd when they were in the pioccss 
of developing a ciceping pattern. If the «tu(lv of ciceping is ter- 
minated at the tune erect locomotion becomes picfcircd, then the 



FIGURE 5 

The Ace Distribution of Each Phase as Manifesnd by Two Unrelated 

Giru 
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cmve foi Phase H would show a decline towaid the base line as 
integrated cieeping, 01 Phase /, develops Because these curves 
lcpiesent gioup data, including the fastest and slowest gi owing 
child, no cuive actually shows 100 pei cent for any phase. How- 
ever, tile general trend of the cuivcs for the group data aie essen- 
tially the same as the individual curves which weic obtained by 
daily obseivations on foui different childien, and which aie shown 
in Figures 4 and 5 Figure 4 icpiesents individual cuivcs showing 
tile development of identical twin boys, the cuivcs in Figuie 5 l epic- 
sent those of two unrelated gills, Fiom these four individual cuivcs 
il is seen that the general ticnd of development in this activity is of 
tlic same oidci though the peaks foi each phase foi the four childien 
fall at different times on the age axis Each point on these individual 
cuivcs lepiescnts a percentage of plus latings as obtained for each 
phase ovci a 20-day intcival during which time approximately H 
obseivations weie made. 

In any gioup of infants the age vai lability as to the onset and 
completion of any one phase of development in an activity is con- 
siderable The variability is so wide, in fact, that some infants may 
have completed a phase by the time others have begun it. By selecting 
a 25-day mteival and computing the percentage of childien in whom 
the emeigence of a paiticulai phase occuried dunng that interval 
and the percentage of childien for each intei val in whom the com- 
pletion of a paiticular phase was indicated, it was possible to deter- 
mine the chionological period dining which the gieatest numbei 
of infants manifested a change in phase of development The age 
langc and the modal distribution foi both the emergence and com- 
pletion of each phase aie shown in the cuives of Figuics 6, 7, and 8 
These curves show not only the peaks repicsentmg the modal age 
when the gicatcst numbei of childien manifested the emergence oi 
the completion of a paiticulai phase, but in addition the ogive cmve 
shows the total peicentage of infants who had completed a paiticular 
phase at any given chronological age. When all of the childien 
have completed a particular phase of development in cieeping this 
type of curve reaches 100 pci cent, and the slope of the curve is an 
indication of the homogeneity of the gioup with inspect to the 
chionological age at which a paiticulai phase was achieved The 
variability of tile gioup of infants is also shown in tabular foim 
(Table 1). 



Total Per Cent 



FIGURES 6-S 

The Curves in Doited Limes Show the Age Di&tkidution of the 82 Ini ants 
at the First Manifestation of Each Phase, Dot-Dash Curves 
Show the Agf Distribution of the Group as to the Com^ 
pletion of Each Phase, and the Solid Lime Ogive 
Curves Indicate the Total, Percentage ot> 

Infants Who Had Completed the Tiiase 
at Any Given Age 

The dotted ogive curve of Phase / refers to the emergence rather 
than the completion of that phase, 
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TABLE 1 

Distrmution oi 82 Ini ants as io Tfilir Manitfstation or Nine Phases 
in Tiiu Development or Prone Progression 


Phase 

Emeigcucc 
Age range 
in days 

Mode 

Completion 
Age langc 
in days 

Mode 

A 




55-195 

105 

n 

5-150 

90 

75-245 

140 

c 

55-295 

140 

125-345 

190 

D 

75-275 

195 

125-405 

245 

E 

65-300 

215 

125-405 

220 

F 

115-405 

195 

ISO-395 

240 

G 

135-325 

215 

205-395 

300 

II 

IS 5-430 

290 

275-665 

340 

1 

225-4S0 

290 


— 


When dealing with gioup data the cnteria set up foi rating on 
a plus-minus basis somewhat distent the modal values, especially for 
Phases E , and II It will be lccallcd that If an infant actually 
made progression but used only his uppci cxtiemities in doing so, 
he leceived a plus in ting for both Phases D and G This method 
of rating is useful in dealing with an individual lecord, for it is 
possible thciebv to know the actual pattern of piogiession employed 
by the baby, but at the same time it will shift the modal age towaid 
a Liter pciiod on the age avis when gioup data aie compiled. Rating 
the oldci childien, ie, those who had achieved eiect^ locomotion 
on the creeping behaviot in a similar mannei alteied the modal dis- 
til bution foi Phase H, since these nmbulatmy infants cicep in a less 
well com d mated pattern than do the babies who me dependent upon 
ptone piogiession as a means of locomotion The bwnodal distn- 
bution foi the appearance of Phase H is attributed to the fact that 
the abdominal ciccpeis finally iaise their bodies above the surface 
and cicep m a palm-knee, til-pedal, oi quadrupedal fashion The 
abdominal cicepcis plus the late cicepcis were sufficient to bring 
out a bi-modal distribution m the manifestation of this particular 
phase 

When the modes for the appearance of each phase me plotted 
against dnonological age the data fall along a stiaight line showing 
that a phase change occuis in about 30 days and that the period fiom 
100 to 300 days is the time during which new phases in the develop- 
ment of this activity aie being manifested When the completion 
of each phase, as expressed by the modal distnbution, is plotted 
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Age \n Days 

FIGURE 9 


Modal Ace of the Group of 82 Infants as to tup (<j) Emergence and 
( i>) Completion of Each Phase Piotted Acainst Ciironqi qgicai A(.r 
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FIGURE 10 

The First Appearance or Each Phase as Manifested ry the Four Indi- 
vidual INTANT3 (PD, CD, J\V, AND PS) FLOlTED AGAINST 
Chronological Age 

gainst clnonological age, again the data aie distlibutcd along a 
straight line, and the period of change occurs roughly within an age 
tange from 100 to 340 days at a rate of approximately 33 days for 
each phase The distribution of these modal points, showing the 
age when the laigest numbei of infants manifested the (a) emergence 
or (A) completion of each phase, is represented in Figure 9. When 
the ordci of appeal ancc foi each phase as manifested by the four 
infants on whom longitudinal studies wcic made is plotted against 
chronological age the data also fall along a stiaiglit line Individual 
variability is indicated on the age axis as to the time of inception of 
the various phases, as illustrated in Cuives a* b, c, and d of Figuic 10 
These obseivations suggest that despite the age of the individual 
child at the inception of any phase of the activity the development of 
prone progression appeal s to unfold with regularity and oidci The 
curves also indicate that the phases as selected have meaning with 
lespect to the oidci in which development of this activity takes place 
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Since the on'guial ratings of the data wcie subjective and to a 
large extent dependent upon the expcncncc and observational acuity 
of tile later, it seemed advisable to dcteiminc whether less cxpeii- 
cnccd observers, aftci given instructions as to the method of rating, 
would show agi cement in rating difteicnt phases of the activ.ty. 
A series of motion pictuic films showing 31 different records of 
infants in various phases of prone piogression wcie shown to (a) 13 
membcis of the staff of the Noimal Child Development Study and 
(b) 42 membcis of a summei school class m Child Psychology at 
Tcacheis College 3 With the writer’s latings of the same recordings 
as a lcfcience base it can be seen from the accompanying cmves 
(Figuic 11) that the staff of the Normal Child Development Study 



Deviation in Phases from Reference Rating 


FIGURE 11 

Per Clnt Deviations from a Rei-prlnce Rating Made hy Two Groups of 
Ratfrs, When Judging Motion Pictures of Infants Showing 
Different Phases of Prone Progression 

were in agreement in 84 4 pci cent of the observations, mid the 
Teachers College class concurred in 75 5 per cent of the mtings 
made. Of the instances wherein the latings of these two groups 
deviated from the reference rating the deviations wcie seldom moic 
than one 01 two phases, as can be seen fiom the cuives of Figuie 

‘Appreciation is expressed to Mi, J L* Hyincs, Jr, mut memlieis of lut 
class for their cooperation in making these ratings 



MYRTLE R MCGRAW 


109 


11. Furtheimore, the ratings are relatively better than then numeri- 
cal values indicate because the refetence ratings are considered to 
be 100 per cent, whereas in fact no one observer would make two 
or more series of ratings in perfect accord 
From the columns of Figure 12 it can be seen that the greatest 

I MflTlS .SFnff 



ABCDEFGHI 


Phaae 

FIGURE 12 

Column Showing thf Cork espondf n ce Bltween Group Ratings and Reffr- 
ENcii Rating with Respect to Each or the Nine Phasls of 
Prone Progression, as Anaiyzfd 

numbci of deviations in the ratings of the two gioups were made 
in judging Phases G , T>, E, and (7. These phases occur when the 
behavior activity is in a more fluctuating state and the dominance 
of one pattern over another is moie difficult to appraise As the 
activity stabilizes into a definite pattern it is relatively easier to 
formulate judgments as to the particular category into which it 
would best fit It is clear from these ratings that with only brief 
instruction less experienced observers can with consideiablc compc- 
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tcnce judge and rate different phases of development in a behavior 
activity of this order 

Summary 

As an outcome of a study of a group of 82 Infants dining the 
penod of their development of pione piogrcssion dcsuipUvc cntciia 
are piesented outlining nine significant phases in the development 
of this activity fiom the time of bn th until integrated creeping is 
established These successive changes in oveit behavior reflect the 
advancing matin ation of the ccntial neivous system in a cephalo- 
caudal dn action as the controlling influence shifts fiom nucleai to 
cortical centers, While actual determinations of ncuial stiuctuies arc 
not available beyond the newborn phase, the interpretative rationale 
mav serve a useful puipose in the correlation of development in overt 
bchavioi with changes in ncuial stnicturcs when additional direct 
evidence as to the post-natal matuiation of the human ncivous 
system is obtainable 

Once the outstanding changes in a growing phenomenon have been 
adequately classified it is possible to apply some symbolic system to 
tile data which render it moic easy to manipulate intellectually 
and mathematically In this study plus-ownnuis values were assigned 
to each phase of the activity at successive chronological ages, Fiom 
these values it was possible to a sea tain the percentage of occuncnce 
of each phase dining anv age interval in a group of infants The 
general tiend of development as revealed in the study of this group 
of infants is substantiated by a more intensive study of four indi- 
vidual infants on whom daily obsewations weic made during their 
development of pione piogiession. The ordeily airangemcnt in 
which development in behavior of this activity proceeds is fuithei* 
indicated when the emcigcnce of each phase is plotted against chrono- 
logical age As shown both by the gioup and the individual curves 
the amount of tune consumed in the development of each phase is 
approximately 30 to 35 days, That these developmental changes 
in the advancement of a ncuro-motoi bchavioi are tangible differences 
which can be recognized by comparatively inexperienced observers, 
after brief instruction, is indicated by the cncoiu aging percentage 
of agreement among the ratings of two giotips of obseivcis when 
they were shown motion pictures of infants in diftcient phases of 
prone progression. One merit of the phase ciitcria as set forth in 
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this study is that they can be used to 1 educe observations on prone 
progression to a symbolic form despite the individual difici cnees in 
pattern which may be manifested by various infants On the other 
hand the method of rating does not obscure the individuality or 
idiosyncratic pattern when longitudinal observations are made While 
the usefulness of breaking up a growing behavior activity into sequen- 
tial phases for the purpose of study is lecogmzed it should at the 
same time be emphasized that no shaip lines of demarcation be- 
tween phases are to be expected, foi development piocecds Readily 
These symbolic ratings aic made merely as repicsenting the dom- 
inance of one configuration over another Developmental changes 
in oveit behavioi reflect the order m which neural ccnteis governing 
the activity matui c, and an understanding of the matuiational process 
is appicciably advanced by recognition of the identifying qualities of 
each phase. 
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FORM ABSTRACTION BY CHILDREN K 

School of Medicine, University of Louisville 


Charles H Crudden 


In a picvious study Cruddcn (1) found that, as measured by 
the mean number of cnors made in abstracting, it is moie difficult 
to abstract ail asymmetrical simple closed figure embedded in a more 
complicated figure than a similarly embedded, simihily constiuctcd 
symmetncal figuie embedded in a similar moic complicated figure 
The following study is an analysis of the data obtained in the pre- 
vious work in an attempt to learn something of the abstraction 
pioccss in cluldicn r other than as it is related ducctly to the prob- 
lem of symmetry and asymmetiy. 

A, Apparatus and Method 

The method, similar to that pieviously employed by Russel (6), 
involves little verbal diicction. Two figures are simultaneously 
piesented to the child on a large vertical screen One of these 
figures, if pushed slightly, gives an auditory lewaid, the other does 
not The child's task is to discover which is the coucct figuie to 
be pushed 

The apparatus 2 consists essentially of a huge gray picsscd wood 
scicen 70 x 70 cm in which two holes 3x3 inches aic cut These 
holes are located halfway between the top and bottom of the screen 
and arc 20 cm apart from center to center The sciecn is mounted 
on a small table at such n height that the# holes are about level with 
S's eyes 

Caid holders, mounted behind the holes, hold 3x3 inch white 
caidboaid caids on which figuics have been drawn m black India 
ink. The holders aic so designed that they move away fiom S in 
response to slight pressure, which motion causes contact with dual 
adjustable clcctnc switches, closes the cncuit, and sounds an auditory 

^Received in the Editonal Ofhcc on October 27, 1939 

Tiom the psychological laboratones of the University of Michigan 

a A detailed descnption of the appm atua and reproductions of the figures 
used in this study will be found in Cmddcn (1, pp 11-19) 
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reward These lewards consist of the following, different ones 
usually being used at different sittings: a duor bell, a single note 
gong chime, a small motor duven siren, an elcctiic bicycle bell, a 
two tone bell, and motoi duven devices sounding like a cat and a 
donkey* A conveniently located rheostat allows- E to conti ol the 
intensity of the rewatd sound A two-way switch, also controlled 
by JJ, allows the positive figmc to sound lcgardlcss of winch side 
it is on This switch is located under the tahfe at the hack ot the 
apparatus No S was aware of its existence, 

A small sliding metal sciccn, mounted between the card holders 
and the large gray sciecn, allows the cards to be simultaneously 
exposed or hidden at will. 

The child was fust Liaincd always to select one of a paii of simple 
figuics piesentcd to him m the caid holders of the apparatus S in- 
dicated his choice by pushing the selected figure which, if correct, 
sounded the auditory reward. Discrimination by size alone was 
discouraged by altering the relative size of the two simple figuies 
during the learning period This training continued until S had 
at least five successive correct responses involving vanous combina- 
tions of size S was then told that E was going to try to “hide” 
these "pictures” from 5 by di awing lines around them, and S’s task 
was still to try to find tile “picture” that rang the bell, l c , the 
simple figure to which S was trained to react positively The first 
pair of the test figuics in which the simple figuics weic embedded 
was then given, then the second, and so on until eight different 
pairs were shown, each pan being piesentcd on lv once, in chance 
ordci in regard 'to which side was positive If during the course of 
this test senes there seemed to be some doubt as to whether S ic- 
membeicd which was the positive figure of the learned pair he was 
shown them, and if nccessaiy retrained on them in a manna similar 
to the first tiaining. This was found necessary in only a few cases, 
and was limited mostly to the first senes The doubtful test pairs 
we ic then rechcckcd at a later sitting 

Record was made of the response, whether correct or incorrect, 
of the time from presentation until the selected card was pushed, 
and of S’s ability to find any 01 botlr of the simple learned figuics in 
the test pair A correct response was one whcic S pressed lire posi- 
tive figure and was able to show one ol both of the learned figures 
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m the test paii, 01 else was able to give thice successive coriect ic- 
sponses to the same test pair at difteient sittings. 

No limit was set on the amount of time S could take in attempting 
to abstiact, He was allowed to examine the test figuies until the 
learned figures were found or until he became discouiaged and re- 
soited to guess 

Any comments of S were noted Comments \veie encouraged, 
but caie was taken not to ask any leading questions, S was usually 
asked, when he responded correctly, how he knew that the chosen 
one was correct, and to show where the simple learned figures wctc 
in the complicated test ones Often, to insuie that he had actually 
found the simple learned figuies, he was asked to trace them with 
liis finger. He was also frequently asked which learned figuic he 
had found first — the positive 01 the negative, 

The simple figmes-to-be-absti acted, or learned figuies, which 
heieafter will be denoted as the L figuies, aie all designed so that 
the major distinction between the members of any pair is that one 
figure has a prominent point and the other has a flat place (no 
point) whcic the point is located on the foimci. 

The L figures of the first scries (Senes M) consist of a pentagon 
and a hexagon, of the second senes (Senes N) a lcctanglc and a 
tnanglc, both of which are composed of curved sides Senes N 
is the only pair of L figures constmcted of curved lines, all other L 
figures having straight lines The L figuies of the thiul senes (Senes 
R) arc two invented triangles, one of which is tiuncated. Both of 
these figures have a horizontal line within them connecting the op- 
posite sides, Sciics R is the only senes having L figuies with in- 
ternal structure All othei L figuies arc simple “contour” figures 
The L figuies of the' fouitli senes (Senes S) aie an octagon and a 
hexagon The hexagons of Series M and Scries S me similai only 
in the numbei of sides thev possess In shape they are vciy different 

The test figures, oj figures from which the simple L figures arc 
to be abstt acted, which heieafter will be denoted as the T figures, 
aie basically extensions of the sides of the L figuies In the more 
complicated T figures other lines aie added to these extensions 
In no instance did any of these additional lines making up the T 
figuies pass thiough the L figures such as is found in Gottsclialdt’s 
figures (2) Thus the contoiu of the L figure icmaincd as ongmally 
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learned, In all, eight different pairs of L figures aie used, half of 
vvlncli are asymmetrical, Each pail of L figures is embedded in 
eight pairs of T figures One pan of L figuics and then accomp- 
anying eight pairs of T figures is called a “series ” Thus there are 
four symmetrical senes (designated as M, N, Rj and S symmetrical), 
and four corresponding asymmetrical series (designated as M, N, R t 
and S asymmetrical). Approximately one-half of the S's were 
tiained to react positively to the pointed L figure of each pail and 
the remaining S' s to tile noil-pointed L figure To control any 
tiansfer of training effects the S ' s wcie furthci divided m regard to 
the order of presentation of the symmetrical and asymmetncal paits 
of any one senes, into two groups Group 1 was first piesented 
with Series M and N symmetrical followed by Senes N, R } and 
S asymmetrical, and then with R and S tried! m the oider 

named. Group 2 was fiist presented with Senes M and N asym- 
metrical followed by Senes M , N, Rj and S symmetrical, and then 
with R and S asymmetrical in the oidei named At least one week 
elapsed between the presentation of any one senes and the succeeding 
sci ics 

A total number of 65 subjects ranging from 65 to 78 months of 
age was used, which was i educed to 59 dining the course of ex- 
perimentation. Gioup 1 was ouginally composed of 30 subjects, 
with the average chronological age of 71,8 months, and a mean IQ 
of 10+ This group was later reduced to 28 subjects Group 2 
was originally composed of 35 subjects, with the nveiagc age of 
71,9 months, and a mean IQ of 106 This group was later lcduced 
to 31 subjects In all, 30 boys and 35 girls took part in the study 
All were from the kindcigaitcns and fiist gudes of the Ann Aiboi, 
Michigan, Public Schools 9 

A total of 1^92 judgments was made in the syminet neal sciies 
and an equal numbei in the asymmetncal senes The following 
results are therefore based on 3984 judgments made by 65 child icn 

B Results 

1, Comparison of the Pooiei AbsUacins with the Better Abstract- 
er tn Abstracting the Symmetrical anil Asym/nctr ual Senes 

Tile author is indebted to Miss Edith M Badci, Supei visor of the Ann 
Arboi Elementary Public Schools, and to the puncipnls and teachers con- 
cerned foi furnishing the pupils used in this study 
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As already shown by Cmdden (1, pp 19-26), when measuied 
by the mean number of eirors made by all S*s in abstracting the 
simple L figures fiom the T figuies the asymmetrical scries arc more 
difficult to abstract than their corresponding symmetrical senes. 

Examination of the S’s individual iccords indicates that some S’s 
appealed to be little affected by asvmmctiy, others vciy much so 
To examine fuithei this phase of oui lcsults each group of S's 
(Groups 1 and 2) was divided into two sub-groups. Group 1 A 
was composed of all 5s in Group 1 who made less than the mean 
number of criois for Group 1 in the asymmetrical series taken as 
a whole, and Group 15 all the S’ s who made moie than the mean 
numbei of errors in the asymmetrical senes taken as a whole Group 
2 was similarly divided into Groups 2 A and 2 5 Only those 5’s 
who completed the experiment and whose IQ was available were 
used foi this companson. 

Table 1 gives the lcsults in terms of the mean number of cnois 


TABLE 1 

Comparison of Mean Number of Errors of Groups A ani> B 



t 

1 

1A 

Group number 
2A 1A&2A IB 

2B 

1B&2B 

Number S's with IQ 
available 

26 

30 

13 

19 

32 

13 

11 

24 

Mean number 
symmetrical enors 

3 96 

2 5 0 

2 61 

l T\ 

2 17 

$6t 

szz 

4 72 

Mean number 
asymmetneal errois 

5 96 

4 40 

2 23 

231 

2 27 

10 61 

8 00 

9 30 


foi these groups Examination of this tabic shows (<j) ftoth Groups 
f and 2, taken as a whole, show a decided mcicase in the mean 
numbei of enors in the asymmetrical scries as compared with the 
symmetrical (b) Gioups 1 A and 2 A show little diftcicncc in the 
mean number of cnois made in the symmetrical and asjmmctncal 
senes (r) Gioups 15 and 25, both show a decided inc tease in the 
aveiage numbei of errors made in the asymmetrical as compared With 
the symmetrical, Gioup 25 making more than twice the nutnber of 
eirors as in the symmetrical (d) Although the symmetrical senes 
is much easier than the asymmetrical foi the I) Gioups, these groups 
make appioximatcly as many eirors in the symmetiical senes alone 
as the A Gioups do in both the symmetiical and asymmetrical senes 
combined 
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We may theicfoic conclude, as measured by the failures to ab- 
stract, that those S’s who have difficulty in absti acting the sym- 
metrical senes have much gieatei difficulty m absti acting the asym- 
metrical scries, while those S’s who have 1 datively little difficulty 
in abstracting the symmetj ical seiies likewise have relatively little 
difficulty in abstracting the asymmetrical sene*. This would indi- 
cate that genetic individual differences play as pai amount «i iole in 
any form of abstraction as do the configuiational aspects of the 
stimulus 

Examination of the time in seconds taken by Groups A and B 
to abstiact yields significant results, Table 2 gives a comparison 

TABLE 2 

Comparison or tub Time in Seconds for ji Correct Response dy Groups 

A and U 



No coirect 
responses 

Mean 

time 

(seconds) 

SD 

PE Mean 

D 

PE diff 

Gfouf) A 

Symmetrical 

701 

4,22 

411 

105 


Asymmetrical 

6S0 

5 25 

4 61 

119 

6 48 

Group B 

Syminetncal 

+79 

3 94 

3 07 

094 


Asymmetrical 

381 

3 90 

2 64 

091 

30 


of the average time taken to abstract all the T figures where a coi- 
rcct lespome is made. Examination of this tabic shows, (rr) Group 
A (1 A and 2 A combined), as measured by the mean numbci of 
seconds, took a longei time coirectly to abstract the asymmctucal 
figures than the symmetrical. Although the stnndaid deviations are 
laige this diftcience is leliable (b) Gioup B (1 B and 2 B com- 
bined), as measured by the mean time in seconds, took appioximatcly 
the same amount of time to abstiact the symmetrical as the asym- 
metrical figures, 

The better abstiacteis show little diffcicnce m the number of 
eirors they make in the symmeti ical and asymmctucal senes, but 
they take mote time to abstiact the asymmctiical We may thcic- 
fore conclude that the asymmctucal senes is inoic difficult fot all 
our 5 s, but the superior group docs not become so easily discouiagcd 
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with the inci eased difficulty, and hence lepoits moic coirect responses 
If this conclusion is correct it is to f bc expected that theic will be 
relatively little difference in the times taken by the supcrioi A and 
lnfcnoi B group to give a coircct response to the ensici T figuies 
as compaied to the moie difficult ones It would be likewise ex- 
pected that the average t/mc taken by the superior group to give an 
tnconect 1 espouse to a difficult T figure would be much longei than 
by the inferioi gioup since the formei would peisist much longer 
than the latter befoie giving up and lcsoiting to a guess 
Tabic 3 gives a com pan son of the mean time the A and B groups 

TABLE 3 

Comparison of iiib Average Timl in Seconds tor a Correct Response by 
the A and £ Groups to the Tiirpf Easiest and Two Most 
Dimcun T Ficurfs in Each Slries 

(Aveiage of all series ) 


Senes 

Three earnest T figuies Two most difficult 

Symmetrical Asymmetrical Symmetrical Asymmetrical 

Groups 1A & 2A 

2 75 

3 02 

8 20 7 83 

Groups IB & 2B 

2 87 

3 29 

7,22 5 40 

Ratio A/B 

96-1 

92-1 

113-1 1 45-1 


took to give a coircct response to the thiee easiest and two most 
difficult T figmes of each seiies as measured by the total numbei of 
errors made with each T figure. Examination of this table shows 
that in the tlnee easiest T figures the A gioups took slightly less 
time than the B gioups, while in the two most difficult T figures 
the A groups took moie time than the B groups This is particularly 
true in the asymmetrical (7 83 as compaied to 5 40). 

Examination of the mean time in seconds taken foi the two most 
difficult T figures in each senes whcie an hicouect lesponse was 
made shows that Gioups 1/i and 2 B spent an avciage of 7 27 sec- 
onds on the symmetrical and 7 07 seconds on the asymmetrical scries 
befoie rcsoiting to a guess. The supenoi Gioups 1/i and 2/f spent 
10 73 seconds (47 pci cent more than the B groups) on the sym- 
metrical and 11 13 seconds (57 pci cent moie than the B gioups) 
on the asymmetrical 

We may thercfoie conclude that one of the important differences 
between the good abstiactei and the pool abstiacter is perseverance 
when confronted with a difficult abstraction pioblem This quality 
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tends to level the diftei cnees in difficulty between the symmctucal 
and asymmetrical series when measuied by the numbei of failures 
to abstract, but becomes evident when consideration is given to the 
time taken by the supetior groups to abstract these senes 

2 Analysis of the L Fujutes by the S's 

Duiing the process of learning the L figuics of any paiticulai 
senes many of the S’s indicated by theii vcibal leports that they 
nnalj'zcd these figures by ceitain likenesses and differences, these 
same likenesses and differences being later utilized when absti acting 
the L figures from the T figuics. As was previously discussed by 
Crnddcn (1, pp 30-37) these likenesses and diffeienccs weie made 
on the basis of (a) shape of the L figures ns a whole, ( b ) associa- 
tions with familiar objects, and (c) certain characteristic parts of 
the L figuics Of the last named the following were reported* (a) 
one figure is pointed, the other! is not oi is “square/ 1 (b) differences 
in the number of lines composing the sides of the L figures, (c) 
differences in direction of curvature of the L figures of N series, 
(d) differences in tile size of the L figuies, (e) differ cnees in size 
of certain coacsponding angles of the L figures, (/) the numbei of 
horizontal lines in the two L figures of Series R } (g) the number 
of squares that compose each L figuie in Senes (h) relative 
length of the longest side of the two L figures, and (i) 1 dative 
length of all the lines composing the two L figuics 

This analysis into likenesses and differences was not limited to 
the learning penod of the L figures, but continued thioughout the 
presentation of the T figures One S reported using as a cue a 
pait L, pait T figure construction that occuncd sevcial successive 
times in R asymmetrical senes, This combination made a sort of X 
which m one figure was stiaight and in the othei had a bent leg 
S repoitcd that one “cioss” was broken, the other not Four iS's 
leported using certain accidental cues in the T figure construction 
of S asymmetrical scries in order to differentiate and abstract the 
L figures One L figure, they repoitcd, “had lots of dots mound 
it” and the other did not. 

The S * s did not necessarily use one method of distinguishing the 
L figures to the exclusion of others, sometimes employing two oi 
more methods in the same series The danger of interpreting the 
remarks of childien of tins age is fully icalizcd Within these 
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limitations, howcvei, it appeared that the same S might use the figuics- 
as-a-wholc to distinguish the pair of L figures of one series and cer- 
tain characteristic parts of the L figures of another senes Few S ' s 
appeared to use the figure-as-a-whole or part methods exclusively 
throughout the experiment. Likewise, both types are to be found 
in the good and pool abstraction gioups, so) that method of distin- 
guishing the L figure does not seem to be 1 elated to absti active 
ability 


3. Methods of Abstraction 

Thicc differ ent methods of examining the pair of T figures when 
presented to the child were distinguishable, (a) A dnect method 
in which the child went directly to the correct caul without looking 
at the othci member of the pair* This method was usually and 
most frequently employed with the simplei T figures (b) A rapid 
back and foith comparison of the pair which usually continued 
until a choice was made This method was employed particularly 
with the more difficult T figures (c)' The studying of one mem- 
ber of the pair for a period of time and then the studying of the 
othci member, after which a choice was made This method was 
also employed with the more difficult T figures There were a 
number of vauetics of this method, langing from S studying one 
membci of the pan cancfully and meicly glancing at the othci be- 
ioic a decision was made, to a caicful examination of one caid foi a 
peiiod of 10 seconds oi longei, followed by examination of the 
othci caid for a similar length of time Often the child would 
inspect the caid so closely that his nose would almost touch it, and 
often thcic would be veibal accompaniments Sometimes the child 
would return to the fhst card again and examine the pair, one by 
one, befoie making a final choice Thus, Methods 2 and 3 oveilap 
to some extent. 

These methods are similar to those found by Russel (6) m cluldicn 
and Grunbaum (3) in adults, although the latter found a laiger 
number of methods The piescnt wntcr has also noticed similar 
methods used by rats in a somewhat compilable situation 

4, Complete and Partial Abstraction 

By complete absti action is meant the successful abstraction of 
both the positive and negative L figures When both L figuics were 
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found the positive figure appealed to be most frequently found first, 
although discovery of the negative figuie first was nearly as often 
reported. In some T figures there was a tendency to find one L 
figuie first regardless of whether it was positive or negative It 
would appear in such cases that the L figuie in the prefencd mem- 
ber of the T figure pair was relatively less embedded than the I 
figure in the other member of the pail, and prefeiencc was because 
of this lesser degree of embeddedness Sometimes the same S in the 
same senes would find the positive figuie first in one pair of T figures 
and the negative figuie first in anothci pair 

By partial abstraction is meant that the S was unable to abstiact 
both of the paii of L figuies This occulted most frequently in the 
more difficult T figuies. Abstraction might be limited to citlici the 
positive or negative figure Theie appealed to be a tendency, how- 
ever, to abstract the positive L figuie more readily than the nega- 
tive. This was true legal dless of which of the pair of L figuies was 
positive and winch negative, As in complete abstraction, in some T 
figures there is a tendency to abstract one particular figuie icgaul- 
less of whether it is positive 01 negative. Likewise, the same S m 
the same series would abstiact the positive figuie only in one T 
figure and the negative only in anothci. When only the negative 
figure was abstracted the $ always gave a coirect response The 
usual remark of the S was, "I found the wiong picture so 1 knew 
the other one tings the bell.” 

Abstraction might also be limited to only certain chaiactei istic 
paits of the L figures without successful later absti action of the re- 
maining parts of the figuie Two instances in R symmetrical senes 
and one in M svminctiical senes weic teported whctc only the point 
of the pointed L figuie was successfully abstracted In S symmetii- 
cal seiics the eighth pan of T figuies each contain n smatlei figuie, 
one side of which resembles the embedded pointed L figure and the 
other side the embedded non-pointed L figure. Three S’s here ab- 
stracted the pointed half as the pointed L figuie, appaiently not 
noticing the remaining half of the figure They exhibited no con- 
fusion until E showed them that the remainder of the figure did not 
correspond with the L figure they designated it to be 
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5 Relative Number of Knots in Jbsti action when the Pointed L 
Ftgine n Post* we as Computed to where the Non- Pott? ted L 
Figui e is positive 

Comparison of the mean numbei of errors made m absti action by 
the S ' s who were trained to give a positive leaction to the pointed 
member of the L pan of figures m each senes with S ' s trained to give 
a positive reaction to the non-pointed L figure shows the following 
In Group 1 10 S' s 1 trained to give a positive reaction to the pointed 
L figui e in each series have a mean of 1.99 enors, SD 1 13, while 
rune S’s trained to give a positive j faction to the non-poinicd figuic 
have a mean of 1 43 cnois, SD .54 Foi Group 2 17 S’s trained 
to give a positive reaction to the pointed L figuic have a mean of 
1 96 cnois, SD 1 16, while 13 S’s tiained to give a positive reaction 
to the non-polnted L figuic have a mean of 1 46 cuois, SD 1 17« The 

for Gioup 1 is ,58, for Gioup 2 is ,15. Thus there is a 

P.E, diff. 

slight tendency foi S 1 s ti allied to give a positive icaction to the pointed 
L fig'll j e to make moie enors than those trained to react similarly 
to the non-pointed L figure, but this difference is not reliable Since 
om S\ introspection* show that the negative L figuic has almost if 
not an equal influence as the positive L figure in determining S’s 
icaction it would liaidly be expected that a significant difference 
would be found. What diffeicncfis exist may be the lesult of differ- 
ences in the abstractive ability of the S } s themselves who were tiained 
to give a positive icaction to one L figui e as compared to those 
tiained with the other L figure, oi it m,vv ho due to differences in 
degiee ot embeddedness of the pointed L figure as compared to the 
non-pointed one 

6 Direction 

That the method used in this expci iment piesents a moie difficult 
task foi abstraction than the method used bv Hciss (5), where a 
single known L figure is presented embedded in a single complicated 
T figui e, is evident from what might be termed " Direction Ji Many 
incidences arc present in our lesults in which the child, after making 

4 The remaining S' a were tiained to give a positive reaction to the pointed 
L figure in some of the aeries and the non-pointed L figure in the remaining 
series Tina technique was found to tend to create some confusion in some 
S' a and hence was abandoned early in the study 
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nil erioneous choice and having pushed the wrong card, was never- 
theless able to point out the simple L figure 01 figures in the pair 
Similarly, children who sometimes made a cortcct choice showed that 
they had merely guessed coircctly, but after knowing which of the 
paii was the correct one they were able to find cither one or both 
of the L figures Children under these circumstances were some- 
times able to find (a) the positive figure only, (/;) the negative 
figure only, (c) both positive and negative figures- Knowledge of 
which of the pair of T figuics contained the positive and which the 
negative L figuie established a direction towards one particulai T 
figure ficquentlv resulting in successful abstraction, 

7. Conection of A bsh action Enots 

Immediately after S made an erroi in attempting to abstiact the L 
figures fiom a pan of T figuies lie was frequently able correctly to 
abstract these figuies (direction), When S was unable to do so E 
would show him where the embedded positive and negative L figures 
were m the particular pair of T figures in which S made his ciior 
The following week, after the seiies scheduled for that week were 
concluded, the L figures employed in the senes of the pievious week 
were presented to S and, if necessary, lie was rctiained on them 
When S was able to make five successive coneefc 1 espouses to these 
previously learned L figures he was presented with all those pairs 
of T figures of the senes of the pievious week in which he had made 
an error, 

Examination of the results obtained by this proceduic shows that 
of a total of 412 retests given' to all S's in all scries of T figures 
in which, on first presentation, an cnor was made, 203 oi 49 14 
pci cent were corrected in the retest We may thctcfoic conclude 
that when an S fails in an abstraction task and he is shown the cor- 
rcct solution immediately after that failure, he will show a decided 
improvement when presented with the same abstraction task at a 
later date 

8, Companion of Chionological Age , SeXj and IQ with the 
Numbei of Fmlmcs to Abstiact tn all Senes 

n Chionological age Comparison of those S’s ranging from 
65 to 71 months inclusive with those tanging fiom 72 to 78 months 
shows that in Gioup 1 the younger 5’s made an average of 13.43 
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cnois and the oldci S ' s an aveiagc of 16 86 enors The youngei 
S’s in Group 2, however, made marc eriors than the oldei (younger 
S's 15.78, oldei 10 47) Since the older S's of Group 1 were largely 
drawn fiom a class who were somewhat retarded m then school 
woik it is possible that the age Lompanson of Gioup 1 docs not 
lcprcsent a true companson It is also possible that our age range is 
too nairow to show much difteicnce m abstractive ability Piclim- 
inaiy woik with youngei S’s (40 months) indicated, as would be 
expected, that chionological age is related to abstraction ability, the 
younger S’s being unable to perfoun as difficult absti action tasks as 
the older S } s. 

b Se>. Table 4 shows a companson of the number of eirors 


TABLE 4 

Comparison of Sex and Total Number or Errors 



Gioup 1 

Boys Girls 

Group 2 

Boya Girla 

Number of S' a 

12 

16 

14 

17 

Mean 

18,17 

12 81 

15 85 

10 76 

SD 

10 8 

5 38 

7 93 

4.89 

D 

PE dtjf . 

2 77 

3 10 


made by each sex, Examination of this table shows that in both 
groups the gills aie superior to the boys. Although this difference 

is not completely reliable as measuicd by * the results of 

PE diff . 

both gioups aie in the same direction These sex differences are 
in direct opposition to the lesults of Van den Toiren (8), Habncli 
(4), and the Schobeis (7), who found girls to be inferior to boys 
In Gioup 2 tins may be due to difference in intelligence, since the 
gills showed a mean IQ of 108 88 as compared to the boys 1 103 64 
In Gioup 1, howcvei, the mean IQ was almost equal for both sexes 
(boys 104 73, guls 10440). Probably the difference of results is 
due to a diftciencc in methods in the above and the present studies 
c IQ Comparison of IQ and the numbei of coirect responses 
made gives a con elation of +47, PE 10 for Group 1 and + 29, 
PE 11, for Gioup 2. 
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C Conclusions 

Oui lesults thioughout this study would seem to emphasize a 
considerable degree ot variability and flexibility in the process em- 
ployed by the S's m abstracting the L figures. Fust it is found tlmt 
in the learning process some S’s analyze the L figuies into ccitam 
parts, others do not. Analysis of the L figuies is made in a vaiiety 
of ways by the dittcienl S's On presentation of a pair of T figuies 
Sj in attempting to absliact, utilizes a method which vanes both 
with the individual and the difficulty of the absti action task. Again, 
successful abstiaction may begin with either the positive 01 negative 
L figure. The whole L figure may, apparently, be abstracted simul- 
taneously or some characteristic part 01 paits first abstracted, fol- 
lowed bv the remainder of the figuie Likewise, abstiaction may be 
limited to only one figuie or even to only ceitarn characteristic 
parts of the positive and negative L figuies without later successful 
abstraction of the remainder of the figures. 

Furthermore, the cues used by the S’s in distinguishing the two L 
figures when they are embedded m the T figuies do not only vaiy 
with different S’s but also with the same S in difteient pails of T 
figures in the same senes Thus on presentation of one pan of T 
figures 5 may make his selection on the basis of the embedded L 
figure-as-a-whole, in a second pan by the relative size of certain coi- 
icsponding angles of the L figme, and in a tlmd pan by the fact 
that one L figure has a prominent point and the other does not 

It would appear fiom oui results that each paii of T figuies of 
a particular scries lcpiescnts a more or less separate problem in itself 
The manner in which the abstiaction process will operate as well 
as the end result of that process is the resultant of a number of 
factois intei acting at the moment a particular T figure pair is 
presented Some of these factors aie primal lly dependent on the S 
himself and some primarily on the stimulus. Likewise, some of these 
factors appear to be duectly 1 elated to successful abstraction while 
others arc piesent in the abstiaction piocess but, as fai as known, do 
not duectly conti ibute to successful abstraction. 

Factors found in the present study which appear to be duectly 
related to successful abstraction arc {a) degree to which the L figuie 
is embedded; 5 (A) symmetiy of tile L figure, ( c ) perseverance on 


D For further discussion sec Crndclen (1) 
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the pait of S when confronted with an abstraction task; (d) knowl- 
edge of which T figure contains the positive L figure; (e) previous 
knowledge of where the L figure is embedded in the T figure, 
(/) IQ; and ( g ) sex. Factors found in our study to be present in 
absti action but which apparently are not directly related to success- 
ful abstraction are ( a ) analysis of the L figures; {b) method of 
examining the T figures; (c) which L figure is positive; and (d) 
chronological age within the range of the present study 

D Summary 

Four series, each containing eight pairs of complicated figures in 
which a pair of simple closed symmetrical geometrical figures have 
been embedded, and four corresponding senes, each containing eight 
pairs of complicated figures in which a pair of coricspondmg asym- 
metrical figures have been embedded, were presented to a total of 
65 S’s. These S's ranged fiom 65 to 78 months of age S ' s specific 
task was to find the previously learned pairs of simple figures 
in each pair of complicated figuics Practice and transfer of 
training were equated by dividing the S } s into two groups and vary- 
ing the order in which the symmetrical and asymmetrical scries was 
presented to these groups The results are examined with the 
specific purpose of studying abstraction other than as it is particu- 
larly related to symmetry and asymmetry A numbci of factors in 
absti action are demonstrated These may be classified as factors 
which are known to be directly related to successful abstraction and 
factois picsent but whose relation to successful abstraction is un- 
known. 

1. Factors found in this study to be dnectly related to success- 
ful abstraction are: 

Pet severance Comparison of the average time successfully 
to abstract the three easiest and two most difficult T figures m each 
senes as measured by the average number of failures to abstract 
shows that the superior abstracted persist Longei than the inferior 
abstiacteis when confronted with a difficult absti action task Com- 
parison of the average time taken on the two most difficult figures 
where an incorrect response was made verifies this statement. 

b Dvection The knowledge of winch membci of the pair 
of complicated figures contained the positive or negative simple 
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iiguie often resulted in successful abstiaction where, previously, no 
abstraction could be made. 

Ct Learning When an S who has failed in an abstraction 
task is shown the correct solution immediately aftei lie fails lie will 
show n decided impiovement if presented with the same abstrac- 
tion task at a later date, 

d Sex Compauson of sex with the mean number of enors 
made in all series combined shows the girls to he superior to the 
boys in abstraction ability as studied by this particular experiment 
e t IQ . There is a definite 1 elation between IQ and abstrac- 
tion ability, those having a higher IQ tending to be the better ab- 
stracted. 

2 Factors picsent in the abstraction piocess but which show 
no direct relation to successful abstraction aic 

a /lnalym of the simple ftguies Many S ' s analyze the 
simple figuies in a vanety of \vays, both while they aie learning 
them and while they aie abstracting them This analysis is utilized 
when the simple iiguies aie abstracted fiom the complicated ones 
As far as could be discovered by the available data no 1 elation be- 
tween analytical ability and abstraction ability appears to exist 

b . Methods of examining the complicated figniCs Three 
pnncipal methods of examining the pair of complicated figmes when 
presented to the child are distinguishable These methods vaiy both 
with the difficulty of the abstraction task and the individual 

c Which simple figine is positive Compauson of the mean 
number of eirois made by those S's trained to give a positive re- 
action to the pointed simple figuic with those tiained to give a 
positive leaction to the non-pointed simple figure shows no significant 
difference. Since the 5 J s leports indicate the negative figme has 
almost, if not as much, influence in determining the S's reaction, 
these findings aic not contrary to expectations 

d, Chi onological age, Within the chronological age limits 
of the S ' s used in the present study no difteience in absti action ability 
between the oldei and younger S's could be demonstrated 
3 A considerable degree of variability and flexibility of the ab- 
sti action piocess is evident Abstraction of the simple figures may 
begin with either the positive or the negative figuie Likewise, it 
may be limited to the positive oj negative figure alone or, in a few 



CHARLES II CRUDDEN 


129 


cases, to only certain paits of the simple figuies without later suc- 
cessful absti action of the lemaindcr of the figures 

4 The mannei in which the abstraction pioccss will opeiatc at 
any particular moment as well as the end lesult of that pioccss 
appears to be the resultant of a variety of interacting factois Some 
of these factors appear to be pnmarily dependent on the S himself 
and some primarily on the stimulus 
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A STUDY OF THE DRAWINGS OF MALADJUSTED 
AND ADJUSTED CHILDREN f 

Adolescents' Com l, Ihooklyn , New York 


N Norton Spring™ 


A Introduction 

For many yeais some psychologists and psych l at lists have been 
of the opinion that the drawings of an individual may throw some 
light on the workings of the mind The cailier investigations of 
DeFuisac (3), Kurbitz (6), Reja (7), and Rouma (8), have 
shown evidence that abnormalities and the disintegration of mental 
function can be observed in the diawings made by the insane While 
these studies weie concerned piimanly with insane adults, as eaily 
as 1908, Sully (9, p 332) was of the opinion that the fiist ciudc 
diawings of the child aic valuable in throwing light on the work- 
ings of the child's mind. He felt that study may show that the 
spontaneous effoits of the childish mind to draw objects may be a 
medium of cxpiession of the whole of child natuie, hardly less in- 
stinctive than that of early speech 

Goodenough (4) has devised a method of objectively lating the 
ch swings of children. The D? awing of a Man Intelligence Test 
was standaidtzed piimanly for judging mental development IIci 
study lias shown that childien’s diawings aie dependent pnmai llv 
upon intellectual development The Goodenough technic has 
proven of great value and the lcsults give a lcliable index of certain 
aspects of mental development Goodenough (4, p 50) reports co- 
efficients of correlation ranging between 70 and 86 for di awing 
scoics and the Stanfoid-Bmet 

While the Goodenough Dt awing of a Man Test was standaidizcd 
as an intelligence test, Goodenough (4, p 62) has pointed out that 
smcc spontaneous drawing is so closely i elated to the mental life of 
the individual, it may sometimes reveal maladjustment befoic it 
has manifested itself to any marked degree in eveiyday beliavioi 
She observed ccitain qualitative differences in the drawings of some 
of the childicn, which she believed might be indicative of psycho- 
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palhic tendencies Hci data, however, wcic veiy mcagci and did 
not warm nt any definite claims that it was possible to diagnose 
psychopathic tendencies in children by means of drawings She sug- 
gested that furthei investigation be earned on 

Bciricn (1) studied the Goodenough drawings of 52 abnormal 
children who were inmates of a state hospital His pui pose was to 
evaluate statistically ceitain tentative generalizations made by 
Good enough concerning the drawings of psychopathic children and 
also to discovci diagnostic difteienccs on an item- by-itcm analysis of 
the data* Berncn leports that diagnostic differences appeared on 
particulm items of the drawing scale A reversal of sex chaiactei- 
is tics appealed in the diawmgs of post-encephalitics, but the other 
gioups of children with psychopathic peisonalitics and borderline 
deficiency diagnosis were similai to those found in noimal childien 
in this icspect Only a few of the thawings showed individual 
responses oi evidence of a “verbalist type.” Goodenough ’$ hypothesis 
that combinations of matuic and primitive di awing characteristics 
occm in cases characterized by gicat emotional instability was sub- 
stantiated 

Brill (2) studied the performance of adjusted and maladjusted 
mentally deficient boys on the Goodenough drawing scale He 
icpoits that a compaiison of the pci cent of adjusted and mal- 
adjusted earning credit on the various items levcaled the fact that 
in all except eight items, the per cent differences weic in favoi of 
the adjusted gioup 

The studies dcscubcd above appear to indicate that the Good- 
enough di awing scale not only measures intellectual development, 
but tends to diftcicntiate unstable childien fiom those with noimal 
peisonalitics 

B Frorlem and Method 

The puipose of this *»tudy is to ascertain whether the objective 
items of the Goodenough di awing scale differentiate between intel- 
lectually noimal childien who diftci significantly in tcgaid to 
behavior adjustment and who can be considered as maladjusted and 
adjusted gioups 

The childien whose cl l swings are reported in this study attended 
the regular public schools of New Yoik City Then ages langcd 
from six to twelve veats and the sexes were ncnily equally divided 
All were given the Goodenough Di awing of a Man Intelligence 
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Tctf and weic found to be of notmal mental ability and compaia- 
bly equated Teachers' latings on the ILiggetty-OlsonAVickman 
Behavior Rating Schedules (5) ucie obtained foi each child The 
maladjusted and adjusted gioups lcceived significantly diftcicnt 
scores on these beliavioi lating schedules 

The peisonal data of the adjusted and maladjusted gioups arc 
given m Table 1. The mean chionolugical age of the 409 boys and 


TAI3L& 1 

A Comparison or the Personal Dai a of hie Adjusted and 
Maladjusted Groups 



Adjusted 
(A'=409) 
Mean SD 

Maladjusted 
(iV=33 0) 
Mean SD 

M dift 

Mm 

Critical 

latio 

Age in years 
Goodenough 

9 29 

1 76 

9 49 

1 67 

20 

13 

1 5+ 

score 

11-0 -W 

26 38 

9 10 

26.55 

S 8 3 

17 

65 

26 

Schedule A 
11-O-lV 

1+81 

15 9+ 

26 01 

23 5 1 

1120 

1 50 

7 47 

Schedule ti 

70 06 

16 65 

76 38 

21 56 

6 32 

1+3 

+ 42 


gills included in the adjusted group is 9.29 years, and the mean age 
of the 330 childicn in the maladjusted gioup is 9 49 yeais The 
diftcience between the mean Goodcnough scoies received by the 
two gioups is only 17 and indicates that both the adjusted and mal- 
adjusted gioups ate of computable intelligence 

The lesults obtained by the two gioups on the Haggei tv-Olson- 
Wickman Behavtoi Rating Scales indicate that both groups diftei 
fiom each othei in a significant manner Schedule A of the II-O-JV 
is a record of the incidence of bchavioi pioblems The mean scoie 
leccivcd by the maladjusted is 11,20 points lughci than that ic- 
ccivcd by the adjusted child len. This diffeicncc is laige and indi- 
cates that the maladjusted child] en piescnt more behaviot pioblems 
than the adjusted The diftcience between the two gioups ls leliahlc 
statistically, as is indicated by the laige cutical latio of 7 47 1 
Schedule B of the H-O-JI y covers a wide vanety of peisonal traits 
and characteristics, and gives a score which is indicative of pioblem 
tendencies Again we find that the maladjusted gioup received 

Throughout this Study, a cutical ratio {D/vdiff ) of three or more is 
considered to be indicative of a significantly reliable cliffeience between the 
two groups that are complied 
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highei scoies winch indicate the picscncc of moie undcsiiable bc- 
luvioi tiaits than the adjusted g*ou$ t The mean difference between 
the adjusted and maladjusted duldien is 6 32, and this is of leliable 
statistical significance, as is indicated by the ciitical iatio of 4 42 
The personal data reveals that the adjusted and maladjusted 
chi Id ten are comparably equated in age and intelligence. The 
maladjusted, however, receive higher and less dcsnablc scoies in 
icgaid to the incidence of behavioi pioblcms and bclmvioi ti aits 

C Results 

An analysis of the Goodcnough drawings was made in terms of 
the per cent of success made by the adjusted and maladjusted groups 
on each item. The per cent differences that exist between the gioups 
wcic then computed and the i eligibilities of the differences dctei- 
mined in terms of critical ratios* There are 51 items m the Goode- 
nough drawing scale. The ie suits indicate that on 36 of these 
items, the adjusted and maladjusted children aie equally successful. 
The per cent differences between the two groups aie vciv small and 
statistically insignificant On the lemaining 15 items, the differ- 
ences between the success of the maladjusted and adjusted childien 
are larger These differences arc reliable and of statistical signifi- 
cance, as indicated by the critical ratios ranging from 3 00 to 9,09. 
The adjusted group is more successful oil si\ of the items, while the 
maladjusted aie more frequently successful on nine of the 15 items, 

TABLE 2 

Goodenough Items on Which the Adjusted and Maladjusted Groups 
Differ Reliably 

Maladjusted are more successful 
Adjusted are more successful on on 


1 Item 9& Two articles of cloth- 

ing non-transparent 

2 Item 10b Correct number of 

fingers 

3 Item 1 2b Arms in proportion 
* Item 12c Legs in proportion 

5 Item 14c Motor coordination, 

Head outline, 

6 Item 14d Motor coordination. 

Trunk outline, 


Item 7 b Nose present 

2 Item 7c Mouth present. 

3 Item 1e Nostrils indicated 

4, Item SZ> Hair detail, non- 

transparent, 

5, Item 9a Clothing present 
<5. Item 9c Clothing entirely 

non-tcac\spaici\t 

7 Item 10c Finger detail correct 
Two dimensions 

8, Item 10e Hand shown 

9, Item 12e Arms and legs in 

two dimensions 
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These items aie listed in Table 2 It is apparent that the number 
of items on which the adjusted differ from the maladjusted is not 
laigc. An inspection of these items shows, however, that the adjusted 
tend to be moic successful in those items which involve motor co- 
ordination and correct propoittons of the arms and legs to the trunk 
The maladjusted tend to include more detail in their drawings in 
regaid to the parts of the body and clothing 

Goodcnough (4, p 63) is of the opinion that drawings cliarac 
tenzed by a large amount of detail, but comparatively few ideas 
(“verbalist” type) are an indication of psychopathy. Comparatively 
few of the drawings of either the adjusted or maladjusted groups 
were of the "vcibalist” type or of the '‘individual response” type — 
that is, diawings containing features which are inexplicable to anv 
one except the child himself Less than a dozen drawings contain- 
ing these characteristics were found in each group In general, it is 
difficult to differentiate the adjusted from the maladjusted by their 
diawings. There was a great amount of overlapping between both 
groups on each item, and it is impossible to diagnose individual 
cases of maladjustment 

Goodcnough has suggested that the combinations of pnmitivc and 
mature chaiacteristics in a single drawing may be evidence of 
psychopathy because of uneven mental development The airange- 
ment of items on the Goodenough scale docs not progress evenly 
from the primitive to mature characteristics Bcnien (1, p. 149) 
has selected and paned from Goodenough’s original data 20 items 
which are similar in then incidence at vanous year intervals, in 
noimal childicn These items arc approximately equal so far as 
being rated primitive or mature If Goodenough’s hypothesis con- 
cerning indications of psychopathy are coirect, normal well-adjusted 
cluldien should pass any set of pan ed items with approximately 
equal frequency. Psychopathic children should exhibit a greater 
difference of success between any two paired items than normal 
children. 

The drawings of the adjusted and maladjusted children of this 
study were analyzed in legard to their per cent of success on the 
items of similar matunty The per cent of success on one of the 
items in a pair was subtracted from the pei cent of success on the 
other item, giving a difference These results arc listed in Table 3 
An analysis of the results shows that there is a slight tendency for 
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TABLE 3 

The Per Cent of DirnwrNCH or Success on Paired liras oi 
Simiiar Maturity 


Ite iti 9 of similar 
maturity 

Per cent 
Adj listed 

diffeiencc 

Maladjusted 

Diflfeience 
between 
adj & mnladj » 

4 c and 14c 

15 

24- 

— 9 

6/i and 17a 

1 

l 

0 

6b and 1 1/7 

23 

17 

6 

9c and 1 4-/ 

1 

26 

— 25 

1 Ic and 14 d 

U 

1 

15 

2 and 7a 

2 

1 

1 

7 b and 7c 

1 

1 

0 

7c and 15* 

72 

82 

—10 

14* and 18* 

11 

6 

5 

I6i and 17* 

12 

11 

1 

Total 

154 

170 



*A minus sign in this column indicates that the maladjusted group ex- 
hibits a grcatei difference of success between paired items of similai 
maturity than the adjusted group, 


the maladjusted to show greater differences on p aiied items of 
similai matunty than the adjusted children. The sum of the differ- 
ences foi the adjusted group is 154, while for the maladjusted, it 
is 170. The difference of 16 per cent between the gioups is not 
veiy laige and does not appear to be significant A closer examina- 
tion of Table 3 shows that the difteicnccs in success that exist 
between the adjusted and maladjusted is 0 oi 1 on four of the 10 
pairs of items, On the remaining six pans of items, the maladjusted 
group shows a gi eater difference of success on thiec pairs than the 
adjusted cluldicn This is reversed in the three other pairs of 
items and the adjusted group shows a gieatei difference in success 
than the maladjusted. 

These results are not in haimony with the hypothesis suggested 
bv Goodenough The maladjusted group does not present a clear cut 
diffcience of success on items of similar maturity from that pic- 
sented by the adjusted group Both groups appear to do equally 
well on these items, 

D Summary and Conclusions 

The pui pose of this study was to ascertain whethci the objective 
items of the Goodenough drawing scale differentiated between in- 
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tellectually noimal child ion who differed significantly m lcgard to 
bchavioi adjustment and who could be considcied as maladjusted 
and adjusted gioupb The childien ot both gioups ranged fiom 
six to 12 vcais in dnonological age, with a mean of nine yeais Theic 
were 409 boys and girls in the adjusted gioup and 330 in the mal- 
adjusted gioup The gioups diflcied significantly fiom each othei 
in legal cl to the incidence of behavior problems and pioblcm ten- 
dency scoics as mcasuied by the Haggerty- Olson- Wickman Their 
scores on the Goodenough drawing scale indicated that tiicie was 
no difference between the means of the adjusted and maladjusted 
gioups 

An item analysis of the Goodenough scale indicated that theie 
were no reliable diflctences between the adjusted and maladjusted 
gioups on 36 of the 51 items On the remaining 15 items, the 
maladjusted weie moic frequently successful on nine, while the ad- 
justed were more successful on six items Theic was a tendency foi 
the maladjusted to include more details in their drawings, while 
the adjusted were slightly hettei on items which involved motoi co- 
ordination and conect propoitions. There was, however, a gieat 
deal of ovei lapping in fclic per cent of success on each item between 
the two gioups, and it was impossible to differentiate the adjusted 
from the maladjusted 

A negligible per cent of both the adjusted and maladjusted gioups 
gave those qualitative lesponses which are chaiactcnzed as "veibal- 
ist” and “individual 11 lesponses 

An analysis of the combination of primitive and matuie charac- 
teristics found in the drawings was made* This did not reveal 
any substantial difference of success by the adjusted group over the 
maladjusted. 

The gencial conclusion of this study is that the vanous items of 
the Goodenough scale do not differentiate between intellectually 
noimal groups of school children who show behavior deviations The 
scale fails to differentiate adjusted children fiom maladjusted ones. 
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A COMPARISON OF A GROUP OF NINTH AND TENTH 
GRADE DELINQUENT AND NON-DELINQUENT 
BOYS AND GIRLS ON CERTAIN ATTITUDE 
SCALES 1 * 

Department of Psychology, DePamo Umveisity 


Warren C, Middteion and Robert R Wright 1 


A Introduction 

This study is an attempt to compare ccit.un attitudes cxpic&scd 
by a gioup of institutionalized delinquent bovs and gills with those 
expicsscd by a group of high school students, wheic both gioups 
aie appioxunately equated with respect to such factois as age, in- 
telligence, and educational status 

Tlnee ot the Thuistone, et al > Scales foi the Measinement of 
Social Attitudes (Form A) weie used Attitude towaid the Law, 
Attitude towaid the Reality of God, and Attitude toward the 
Chinch These paiticulai attitudes weie chosen for study because 
it seemed Likely that they might be significantly conelated with 
delinquent behavioi. It should be noted that, in accordance with 
the usage of the tests themselves, a favorable attitude is indicated 
by a high scoie on the law and God scales, and a low score on the 
chinch scale 

The three attitude scales weie admimsteicd to 116 boys in the 
Indiana Boys 1 School, Plainfield, Indiana, to 49 girls in the In- 
diana Girls' School, Indianapolis, Indiana, and to 91 boyb and 42 
gills m the Greencastlc, Indiana, High School. All those taking 
the tests weie in the 9th oi 10th grades, with the exception of one 
high school graduate in the Indiana Guts' School Tins numbci 

*Recen cd in the Editorial Office on Novembci 15, 1939 
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administering and sconng the tests for the girls m both the Indiana Girls’ 
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includes, with the exception of a few who invalidated then scores 
on one oi jnoie ot the attitude scales, all of the 9th and 10th giadc 
boys and gills in the delinquent schools 

In order to stciuc peitinent mfonruUion about the subjects undci 
investigation, a peisonai data sheet, consisting ot 19 items, was used 
The files of the two delinquent institutions furnished Stanford- 
Bmet IQ's and a recoid of the comt chaigc undci winch each de- 
linquent had been committed, Tcimnn Gioup Test scores wcie 
available foi all the high school pupils, and Stnnfoul-Binct 1Q\ 
weie seemed for all hut a few of them 

The peisonai data wcie divided loughlv into foui moie oi less 
aibitiaiy catcgoiics, (a) gencial information, ( b ) the iclationships 
of the individual with gioups which aic gcneially acknowledged to 
build, oi have as then avowed purpose the building of, character, 
(e) the economic status of the family; ( d ) conditions of home life 
Included under “gcneial infoimation 1 ' wcie such data as class in 
school, IQ j age, and place of residence Included undci “relation- 
ships with chaiactei-building agencies” weie data pcitaining to 
Scouting, attending a f T” (theie is no “Y” foi citlicn boys oi girls 
in the high school group), and chinch affiliation and activity 
The two peisonai data items which indicated in ,i gencial way 
the economic status of the gioups weie, (a) occupation of the 
fath&; and ( b ) home owneiship. The occupations of the fathers 
were, in gencial, classifiable into one oi anothci of the following 
categories; 

Proprietorial (owner of a store, bank, fattoiy, etc) 

Piofessioual (physician, lavvyci, teachei, etc) 

Manage ml (any directing position, public oi pnv<ite) 

Commercial (buying and selling, othci than piopiietorinl) 

Clerical ([Lccountuig, bookkeeping, cashier, etc,) 

Manual labor (all forms, other than agricultural) 

Agricultural (all foi ms) 

Also, it was found necessary to include thice additional catcgoucs — 
one each for those whose fathcis wcie on relief, wcie retired, or 
were deceased The personal data items which gave some insight 
into home life weie (a) mantal status of the pa i cuts } ( b ) numbci 
of othci childicn in the family, (c) chinch lelfitionslups of the 
paients; (rf) education of the parents, 
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B Results and Discussion 

L Diffei enies in Beisoiwl Data and Attitudes between the Dehti- 
qiient and the Non-Delinquent Boys 

A Lompanson of the delinquent and non-delinquent boys icveals 
that the lattci have a mean IQ approximately six points lnghci 
than the foimci, although both means fall well within the range 
winch Teimaii classifies as avciage. The delinquents are slightly 
moie homogeneous in intelligence. While most of the non-delinquent 
boys live in a community of less than 5,000 population (over one- 
fourth of them actually live on the farm), approximately 70 per 
cent of the delinquent boys come hom towns having a population 
in excess of 5,000, and less than 10 pci cent come hom the faim 
We aie thus not only measuring the attitude differences between 
delinquent and non-delinquent gioups, but also, to some extent, 
between mban and iuial gioups 

As fax as relationships with charactcr-bujlding organizations arc 
concerned, appioximatclv on c-foui th of both gioups of boys are, 
m have been. Boy Scouts Neaily 20 per cent more delinquents 
claim chinch mcmbciship than do non-dclinqucnts The high school 
boys enjoy a slightly bcttci economic status Ten per cent of the 
delinquents have fathers who are on relief, and over 10 pei cent 
lepoit their fathers as deceased, In addition, a largci percentage 
of the fathers of high school boys aie m the higher occupational 
gioups Tlie majority of the fatheis in both gioups, howevei, are in 
the manual labor and agricultural occupational categories. 

Only a tliiid of the delinquent boys say that then patents own 
the home in which they live, while slightly mme than half of the 
non-delinquents icpoil that then paients aie home owneis The 
delinquent boys come from inferior homes in many lcspects, nearly 
50 pei cent of them aie fiom homes that have been biokcn by 
separation, divoice, oi death. On the othci hand, only 10 per cent 
of the non- delinquents arc from broken homes Moreover, the pai- 
cuts of the high school boys ha\c a higher educational status than 
those of the delinquents In both gioups the mothcis have a 
slightly bcttci education than the fathers 

A mnjonly of both the fatheis and the mothers of the non- 
delinquent boys aie churcli mcmbeis, but, suipnsing as it may seem, 
neailv twice as huge a gioup of the fathers of delinquent boys are 
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rcpoitcd to attend Sunday school The mothers of the delinquents 
attend both church and Sunday school more legulaily than do the 
mothers of the non-delinquents. The delinquent boys come from 
slightly laigei families and tend to be among the oldci childicn in 
the family, while the non-dchnqucnts tend to be among the youngei 
The medians, means, and SD's of the scores of the two groups 
of boys on the three attitude scales (law, God, church) aie shown 
m Tabic 1. It will be noted that there is no difteicnce between 

TABLE 1 

Medians, Means, and SD l s on Thrlii Attitude Scales tor a Group of 
Delinquent and a Group of Non-Delinquent 9th and 10th 
Grade Ben'S 





Law 



God 



Chinch 


Groups 

N 

Mdn 

M» 

SD 

Mdn 

Mn 

SD 

Mdn 

Mb 

SD 

Delinquents 

Non- 

U6 

6 90 

6S8 

.68 

7+0 

7, +3 

,98 

3 60 

3 77 

1 06 

dclinqucnts 

91 

7 00 

6 91 

.73 

7,40 

7+1 

88 

3 50 

3 87 

1 IS 


the mean and median scoies of the two groups with lefcience to 
their attitudes toward the reality of God. Apparently, theic is little, 
or no, relationship between contact with charactei-builcimg institu- 
tions and belief m God, or between the lcligious participation of 
the parents and such belief. However, there is a difference in favoi 
of the non-dehnquent boys both in attitudes towaid the law and 
toward the church The differences between the median scoics, and 
the reliability of the differences, are shown in Table 2, Thcie are 80 
chances in 100 that the obtained difference in favor of the high 

TABLE 2 

DnriRFNcc Buwfen Median Scorls on Three Atuiuph Scales, and 
Reliability of the Difpirlncu, for a Group or Delinquent 
and a Group of Non-Delinquent 9 rn and 10nr 
Grade Boys 


Group 

at* 

Law 

M 

God 

H iff 

Diff a- di jf ad iff 

Church 

D iff 

Diff , vdijf ffdijf 

Delinquents 

Non-delinqueiifs 

.10 

,12 

.83 


10 20 50 


*Thc difference between the median score*) of the two gioups is punted 
in the same row as the name of the group having t)io moie faroiahle 
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school boys with respect to their attitude toward the law is a true 
difference, Perhaps the decided chftciencc between the two groups 
in the size of place of residence is an important factor in accounting 
for this difference in attitude Smaller communities, where informal 
primary-group social controls are more likely to be effective, piob- 
ably tend to pioducc and fostei a greater respect for law. The 
superior economic status of the non-delinquents might also operate 
to pioducc this difference in attitude, Convcisely, among the de- 
linquent boys, the lmgei piopoition of bioken homes, and the 
slightly laigei families, would tend to lcsult in a lack of parental 
control and guidance, and in the consequent necessity for such cllil- 
dicn to shift for themselves. 

Thcic arc 69 dunces in 100 that tile obtained difteience m favor 
of the high school boys with respect to their attitude lowanl the 
church is a true difteience This moie favorable attitude is re- 
flected by the higiici piopoitinn of chuich membership on the pait 
of then parents However on the basis of amount of church par- 
ticipation oil the part of the paients (as reported by the two groups 
of boys), one would expect that the delinquents might have a moie 
favoiable attitude tovvmd the clnuch, if such activity on the part 
of paients may be expected to influence the attitudes of their children 

2 Differences in Personal Data and Attitudes between the Delin- 
quent and the Non-Delinquent GnU 

A compnnson of the delinquent and non-delinquent gills reveals 
that there aie less than tlucc points difteience m the mean IQ' s of 
the two groups, the delinquents are slightly less intelligent and 
fonn a moie homogeneous group, A marked imal-mban division 
is indicated between the two groups of guls Most of the high 
school guls live in a community of less than 5,000 population (ap- 
proximately one-foui th of them actually live on the farm) On the 
other hand, slightly ovei 60 per cent of the delinquent gnls come 
from towns having a population m excess of 5,000, and less than 10 
per cent of them come from the faim 

As fai as relationships with character-building agencies aie con- 
cerned, approximately 15 pci cent of both groups of gnls me, oi 
have been, Gul Scouts, Slightly more than half of both gioups 
claim chuich membership, approximately an equal proportion at- 
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tend Sunday school icgularly> but almost twice as laige a pcicentage 
of the non-delinquents attend chinch rcgulaiiy 
The high school girls enjoy a bcttei economic status. None of 
the non-delinquents, but 10 per cent of the delinquents have fathers 
on relief Also, a laigci pioportion of the fatheis of non-delinquents 
aie to be found in the upper occupational categories Less than 
one-third of the delinquent girls say that then parents own their 
homes, while 40 per cent of the non-delinquents lCpoit that their 
parents aie home owners, Over one-thud of the delinquent girls 
aie /loin broken homos , In contrast only about 10 per cent of the 
high school guls come from homes that have been disrupted by 
divoicc, separation, or the death of a parent, The paicnts of the 
non-delinquents have n better average education than those of the 
delinquents In both groups of guls the motheis have a slight 
educational advantage over the fatheis, although this is not maikcd 
in the case of the non-delinquents. 

Half again as large a peicentagc of the fathers of the non-delin- 
quent guls are chinch members, but a slightly lmgcr pcicenUge of 
the fathers of the delinquents arc icportcd to attend Sunday school 
and chinch icgulai]y. Approximately an equal percentage of the 
mothers of both gioups of girls arc church members, but twice as 
large a piopoition of the mothers of the delinquents arc icpoitcd to 
be tegular attendants, at both Sunday school and chinch The high 
school girls come fiom smaller families, and tend, on the aveiage, to 
be slightly older than most of their biothcis and sisleis On the 
other hand, the delinquents tend to be slightly oleic* than most of 
their brothers, and slightly youngei than most of then sisteis 
The means, medians, and SD 1 s of the scores of the two gioups 
of girls on the thiee attitude scales aie shown in Table 3 It will be 

TABLE 3 

Medians, Mbans, and SD' s on Timur Arrnunc Scales ior a Grow* of 
Phi INQUENl AND A GROUr OT NqN-Dei INOUFN1 9l II AND 10TII 
Grade Gmi s 

Law Qod Chiu cli 

Groups /V Mein Mn SD Mein Mn SD Mdn Mn SD 

Delinquents 4? 7 20 7,12 35 3 40 8 39 39 2 30 2 4 2 73 

Non- 

delinquents 42 6 40 6 62 1 09 5 90 G 19 1 59 3 20 5 93 1 18 
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noted that the delinquents have a moie hi vo table scoie on all thiee 
attitude scales. The difteiences between the median semes and the 
reliability of the diftcicnccs, aic shown in Tabic 4 On all thiee 

TABLE 4 

Du rmrNCi BfcrwrrN Midian Scorfs on Thiu r ArnrUDE SeAirs, and 
Rlliadiliiy or tht DirrriuNcr, tor a Group or Duinquini 
and A Group or Non-Dthnoupni 9m and 10m 
Grade Giris 



Law 



God 

Clun ch 




D'if 


Dig 


Dig 

Group 

Oiff * <rdlff 

ccllff 

1MIJ 

vdiff ad iff 

Diff nlijf 

aiilff 

Delinquent 

Non-delinquents 

80 26 

1 OS 

250 

3$ 7 14 

% 27 

3 33 


^Ihe diffcitncc between the median semes of the two groups is printed 
in the same ir>w ns the name of the gioup having the nunc favorable scoie 


suites there aic 100 chances in 100 that the obtained diffci cnees aic 
ti uc diffcicnces It must be admitted that these lCsults ale conti aiy 
to what one would expect. The authors oftcr no explanation, in- 
asmuch as the genesis of attitudes is so complex that it eludes exact 
analysis 

3, Di) Sciences in the Peisonal Data and Altitudes hetiveen the De- 
hnquenl Boys and Guls 

A companson of the delinquent boys and guls icveals that theie 
is less than five points difference m favoi of the boys in the mean 
IQ's of tlie two gioups A somewhat largei percentage of the boys 
come hom huge cities, while well ovei half of both gioups come 
fiom communities having a population in excess of 5,000 As far as 
iclationships with chaiactci-building agencies aic concerned, the boys 
appeal to have the advantage, Approximately onc-fouith of the boys 
<u e, oi have been, Scouts, whcieas only slightly more than one sixth 
of the guls have participated in Scouting, Mote hoys than gills 
claim church membership, they report that they attend chinch more 
often than the girls, but go to Sunday school less regularly 

The economic status of the two gioups is about the same Ap- 
proximately 10 pei cent of the fathers of both groups me on relief 
Slightly moie than 10 per cent of the fa the is of the boys are de- 
ceased, all the guls 1 fatheis are living Only about 5 per cent of 
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the fathcis of both groups are in the upper occupational categories, 
Ovei half of the fathers of "both sexes aie classified in the manual 
labor and agricultural occupational gioups, with twice as large a 
peicentagc of the gills' fathers living on faims About one-third of 
both groups, report that their paicnts own their homes. Approxi- 
mately 50 per cent of the boys* paients, and 65 pei cent of the girls’ 
parents, arc living together Howcvei, a much laiger pciccnlage 
of the biofcen homes among the delinquent girls is caused by 
scpaiation and divorce than is the case among the boys In general, 
the parents of the boys have a better education 

With respect to the church relationships of the patents of the 
two groups, the fathers of the boys are jcpoited to be chuich mem- 
bers more frequently than me the gills’ fathers, and they attend 
Sunday school and church moic lcguhuly However, as foi the 
gnis, then motheis hold cliuich mcmbeiship moic frequently than 
do the motheis of the boys, and they, too, attend Sunday school and 
church more lcgulatly, The girls come fiom laigci families than 
do the boys, they tend to be oldei than many of their brothers, and 
younger than most of their sisters, occupying a position in the family 
slightly oldei than the middle child The boys, on the othei hand, 
tend to be oldei than a majonty of both then biothcrs and their 
sisters 

One of the most significant sex difhienccs among the delinquents 
is to be found in the classification of then oflenscs. Some difficulty 
in determining classification was encountcicd, because, according 
to the Indiana law, the only chaige under which a child may be com- 
mitted to a state institution is "delinquency ” Some judges, especially 
those presiding over juvenile couits in huge cities, follow this law 
very strictly* Othei judges, however, include the cliaigc undci 
which the defendant would have been tncd had he been an adult 
Approximately one-thnd of each delinquent gioup is unci assifi able 
because the court charge is simply “delinquency 11 The lcrruinder 
may be classified under four general Ac ads* 

Offenses against fnopctfy (sicaTing, petty larceny, etc,) 

Offenses against the person (robbery, assault, etc ) 

Offenses of a sex mime (rape, cohabitation, etc) 

Offenses against social legislations (truancy, intoxication, Tun- 
ing away from home, etc ) 

Sixty per cent of the boys are chniged with offenses against prop- 
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erty, about two pci cent with offenses against the person, less than 
one pet cent (one ease) with an offense of a sex nature, and less 
than five per cent with offenses against social regulations On the 
other hand, le^s than 10 pci cent of the girls are charged with 
offenses against piopcity, none with offenses against the person, 20 
per cent with offenses of a sexual nature, and nearly 40 per cent 
with offenses against social regulations* 

The means, medians, and SD’s of the scoies of the two gioups of 
delinquent boys and gills on the tluce attitude scales aic shown tn 
Table 5 It will be noted that in each scale the girls have a rnoic 

TABLE 5 


Mjdians, Mtans, and SD' s on Tiirlf Attitude Scalls i or a Group ot 
Delinquent 9rn and IOtii Grade Boys and Girls 


Groups 

N 

Mdn 

Law 

Mn 

SD 

Mdn 

God 

Mn 

SD 

Mdn 

Church 

Mn 

SD 

Bovs 

116 

6 90 

6 88 

68 

7 40 

7 ‘13 

,98 

3 60 

3 77 

106 

Gnls 

49 

7 20 

7.12 

85 

8 40 

8 39 

89 

2 30 

2 42 

.78 


favorable attitude than the boys The differences between the 
median scoies, and the reliability of the differences, aie shown in 
Table 6 There are 96 chances in 100 that the obtained diffeience 

TABLE 6 

Piitgrencp Between Median Sloris on Three AmruDE Scales, and 
Reliability or the DirrERLNCc, for a Group of Delinquent 
9th and IOtii Grade Boys and Gnus 



Law 

Goil 

Church 


Dilf_ 

Dijj 

Diff 

Gioup 

Dtff * adijf adijf 

Diff adijf adijf 

Dijf adijf adijf 

Boys 

Girls 

30 17 176 

I 00 2 0 5 00 

1 30 41 3 10 


*Thc diffeience between the median scoies of the two gioups is punted 
in the same row as the name of the group having the moic favoiablc stoic 


in favoi of the delinquent gnls with lespect to attitude toward law 
is a true difference There aic 100 chances in 100 that the obtained 
difference m favor of the girls in then attitudes towaid God and 
towaid the church are true differences 

The sex diffeience in attitude towaid law may piobably be ex- 
plained by the fact that the gnls aic, foi the most part, committed 
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to i diftcient types of cinncs than : 11 c the bovh The boys aie 
chnigcd with offense s against juopeity, whwe legal leguJatiou has 
always been stiong The guls, on the othci hand, are chaigfd with 
o/fcuscs Against social regulations and offenses of a sex natinc— 
uimes of a moic stuetly moial cluiactci Moieovet, the gills arc 
more likely to Lome fjom homes which have been broken by separa- 
tion 01 di voice, a cmunnstance which is usually accompanied by emo- 
tional tension in the home The delinquencies of the gills are per- 
haps not related to then attitude toward the law, but lather to 
a dfsoigainm] home life 

4, Differences \n the Personal Data and Attitudes between the A r o«- 
Delmquent Boys and Girls 

A companion of the non-delinquent bojs and guls icveaK that 
there is a difference of eight points in the mean IQ in favoi of the 
boys; the gills form a slightly moic homogeneous gioup About 
15 pei cent of the guls are Scouts, as compared with 25 pci cent 
of the boys More boys than girls come from the farm. About 50 
pei cent of the boys, and 60 pei cent of the guls, belong to some 
chinch, although twice as la ige a percentage of girls report that they 
attend Sunday school and chuicli regularly* The bovs seem to have 
a slightly supenoi economic status, with a laiger percentage of their 
fathers in the higher occupational categoiies Fewei boys than 
guls have fathcis engaged in manual labor, but a slightly laigci 
pciccntage have fathers who me faimeis, The marital status of 
the parents of both high school groups is piactieally the same, with 
90 pei cent of the parents living togethei 

Somewhat less than 50 per cent of the fathers m both groups aie 
chuich member, about 10 pei cent arc leported to attend Sunday 
school regulaily Appioximatclj 65 pci cent of the mother* of 
both groups aie chuich membcis, but one-third more of the girls* 
mothers attend Sunday school and chinch regulaify, The girls tend 
to come from laigci families than the bovs, and to have fewei older 
In others and sisters 

The means, medians, and SD*s of the scores of the high school 
groups on the thicc attitude scales aie shown in Table 7. It will be 
noted that the girls have a moie favorable attitude toward the 
chuich, while the boys are more favorable to waul belief in God and 
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TABLE 7 

Medians, Means, and SD's on TniiLr Aititude Scalls ior a Group oi 
Non-Delinqupnt 9 hi and 10 i h Graul Boys and Girls 


Gioups 

N 

Mdn 

Law 

Mn 

SD 

Mdn 

God 

Mn 

SD 

Mdn 

Cluuch 

Mn 

SD 

Boys 

91 

7 00 

6 91 

73 

7 40 

7 41 

88 

3 50 

3 87 

1 15 

Gills 

42 

6 40 

6 62 

1,09 

5 90 

6 19 

1 59 

3 20 

5 93 

1 IS 


TABLE 8 

Dii fdrtncc Behyein Mfdian Scours on Tiirh Attitudc Scales, and 
RlLIABlI ITY or TIIE DlirLRtNCL, FOR A GROUP OT NON-DLr INQUTN P 
9th and 10th Gradt Boys and Girls 


Group 

Law 

Di If 

Dljf 6 07 tiff ad iff 

Dig 

God 

Util If 

Dig 

adijf 

Church 

Diff_ 

Dljf ad iff adiff 

Bovs 

Girls 

60 23 2 61 

1 50 

33 

4 55 

30 22 1,36 


*Thc difference between the median semes of the two gioirps is punned 
in the same row as the name of the group having the more favorable ncure 


respect for law. The differences between the median scores, and 
the reliability of the differences, are shown in Table 8 Theic arc 
91 chances m 100 that the obtained difference in favoi of the gills 
with respect to their attitude toward the chinch is a true diffcience 
The more favorable attitude toward the chuich on the part of 
the girls is reflected in the much higher percentage of gills who lepoit 
regular Sunday school and chinch attendance There aic 100 chances 
in 100 that the obtained difference in favor of the boys with icspect 
to then attitude toward the reality of God is a tiue difference 
Theic aic 99 5 chances in 100 that the obtained difference on atti- 
tude toward law in favor trf the boys is a true difference 

C Summary 

The results of tins study may be summarized as follows (all 
conclusions arc tentative and apply only to the institutions in which 
the investigation was made) 

1, High school boys arc moic favorable in then attitudes toward 
the law and the church than aic delinquent boys, theic is no dif- 
fcicncc in then attitude toward the reality of God 
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2 Delinquent guls aic more favorable in then attitudes toward 
law, icalitv of God, and the chinch than arc high school guls 

3. Delinquent guls aie moie favoiablc in their attitudes towaid 
law, leahty of God, and the church than aie delinquent hoys. 

4 High school boys aic moie favoiablc than high school girls 
in then attitudes towaid law and icality of God, hut are less favor- 
able toward the chinch 

5 The scores of high school gills vary moie fiom the cential 
tendency than do the scoics of delinquent girls with lespect to all 
thicc attitude scales The scoics of high school boys vaiy moie 
from the cential tendency than do the scores of delinquent boj’s with 
icspcct to their attitudes toward law and the chuich, delinquent 
boys ate moie variable in then attitudes toward lealitv of God 

6 The sex difteicncc in attitude towaid the law is in favor 
of the hoys in the non-delinquent gioup, it is laigei and moie reliable 
than the sex ililfcicnce in the delinquent gioup, wlieic the difference 
is in feiun of the gills The sex difteicntc in attitude tow a id the 
reality of God is in favoi of the boys in the non-ddinqucnt gioup, 
it is huger than the sex difference in favor of the gills in the delin- 
quent group In both gioups these attitude differences aic reliable 
The sex difference in attitude toward the church is in favor of the 
delinquent girls, it is laigcr and moie reliable than the sex diffeicnce 
in favor of the girls in the non-delinquent group 

Department of Psychology 
DePauw University 
Gr eencastle, Indiana 
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COMPARISON OF STAN FORD-B I N ET AND KENT 
ORAL EMERGENCY SCORES 1 

Rhode Island Slate Department of Social IP tl fate 


Helena P Hogan 


We have been using the Kent Qial Emergency Test (3) for three 
years and in this period of time have given seveial bundled of these 
tests We piefcr this test for tlnec distinct leasons We find it a 
very good test with which to begin oui testing pioceduie, pai- 
ticidaily with adults who sometimes approach the examination with 
appichension Due to the fact that the test can be administered 
quite informally and in a conveisational manner, it is an excellent 
vehicle for the beginning of an examination Secondly, we find 
the qualitative responses quite as mtetesling as the quantitative 
scoies, particularly with illiterate and foreign-born individuals In 
tile third place, the test lias piovcd to be a good supplementary test, 
paiticulaily when the testing period is limited and there is time for 
but one bncf test in addition to the Stanford-Binct or other test of 
geneial intelligence being used 

Oui present study was undertaken foi two reasons, We had long 
observed that subnormal individuals tended to make a higher rating 
on the Kent Otcil than they did on the Stanford-Binct We weic 
also interested in compaimg oui lesults with those obtained bv 
Elwood, Buichaid and Teagarden (2), a study hcicaftcr lefened 
to as the Pittsburgh study These wiitcrs found suipnsmgly high 
correlations between results on the Kent and the Stanford-Binet in 
325 eases They also found that discrepancies between the Kent 
and Binet scoies weie pci tups occurring moie frequently in psy- 
chotic cases and in cases of behavior disoidcis, and suggested fuithei 
study on this point We decided to Carry on a somewhat similar 
investigation using the 1937 icvision of the Stanford-Binet (5) It 
will be noted that the oldei icvision of the Binet was used in the 
Pittsburgh study As the Kent test is used almost loutincly by us, 
we selected about 300 cases dunng 1937. Of this group 50 had 

^Accepted foi publication by Leonard Carmichael of the Editorial Board, 
and received in the Editor in I Office on Novembei 16, 1939 
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been given Foim il/, and the lcnrumdci, Foim L of the Hinct, The 
Kent test was given by fmu different cxannncis Oui subjects wcie 
individuals coming imdei the jurisdiction of the State Department 
of Public Wei fine and me classified as in Table l 


TABLE 1 


Neglected and dependent children 

f,6 


Institutionalized feebleminded 

49 


Instituiicinalived delinquent hojs 

42 


riu?titutionali7cd delinquent gnls 

21 


Prisoners 

45 


Hospital clinics 

32 


Hospitals 

23 


Probation 

6 


Others 

2 


Total 

286 



Results on 286 individuals arc included in the study although 
300 cases weic oiaginallv set asidfc foi use, The reduction in the 
number of cases is due to the tact that in some instances, when the 
Kent test v as rcscoicd accoiding to the Pittsburgh norms (4), the 
score fell cithci above oi below the noims and consequently could 
not be used for statistical puiposfrs Oui subjects me divided ac- 
coiding to age and sex as given in Table 2 


TABLE 2 



Undei 15 years 

15 ycais and over 

Total 

Male 

90 

80 


Fcmnie 

37 

79 

116 


Oui niimencal boundaries me indicated in Table 3 


TABLE 3 

CA innge 

4 ye a is, 11 months to 72 years 

Scanford'Bmet MA range 

3 years, 9 months to 20 yeais, 4 months 

Stanford-Buiet IQ range 

30 to 136 

ICcnt M 1 range 

5 years, 1 month to 15 years, l month 


It is intcicsting to note that of all the individuals tested, only one 
having a Pinct mental age of ov<*r 14 years scoied above the Kent- 
norms, and consequently could not be given a more definite Kent 
MA than that of "over 154. M Similarly, the Pittsbuigh investiga- 
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tois (2) found th.it not one of then subjects with ,i Rinet mental 
age of ovei 14 yeais was penalized by scomig above the Kent norms 

The tabulation of mu final results indicates that 286 individuals 
aie being consulted, +5 of whom had the Foini M of the Revised 
Stanfoid-ttmct and 241, Foim L Si'cty-foiu weic tested on 
the Lowei, or Scale I, of the Kent, 27 oil the Middle, oi Scale 
II, four on the Upper, or Scale III, 72 on Scales I and II, 40 on 
Scales Ij II and III, 78 on Scales II and III and one on Scales I 
and III In all, then 177 were given Scale I, 217 weic gnen 
Scale II, and 123 were given Scale III In some instances, where 
an individual had onginally been given two oi moie scales, it was 
possible to use the lcsult of hut one scale as the score on the other 
scales weie too high or low for the leviscd nouns It is cus- 
tomaiy foi us to give at least two scales and m clinical practice 
where mine than one scale is given, wc use the average of two scale 
levels in reporting om lesults For present statistical purposes, wc 
have used the Pittsburgh scoring technique (4) Kent I O ' s were 
used only foi the picscnt study, as wc find no paiticulai advantage 
in using them m our clinical woik, where wc picfei a moie gcneial 
Kent mental age inting 

It might be well to point out that oui subjects represent a some- 
what selected gioup, chosen by us in the oidci of testing dunng 
one yeai and not selected on the basis of age, IQ latmg, sex, oi 
institution Howevci, most of the cases coming to oui attention 
are individuals who have not been able to fit into soclcIv There 
arc some exceptions to this, of com sc, largely in oui gioup of 
neglected and dependent childicn Even heie, however, wc find 
that the aveiage IO for the past few yeais 1ms been somewhat 
below noimal (in 1937 the average IQ foi 124 cases was 82 3), and 
many of these children ^ccm unable to adjust in foster homes and 
aie “return” cases when tested in the institution* The majontv of 
oui subjects ate delinquent boys and guls, adult offenders, and insti- 
tutionalized feebleminded Not moic than 25 per cent of the gioup 
might be called noimal or well-adjusted individuals 

Wc are reporting in Tabic 4 oui conelations between IQ's on 
the vanous Kent scales, and between Kent IQ\ and Ihnct IQ's, 
AYe aie lepoiting no con elation between Scale I and Scale III 
as we had only one case in this gioup 

In companng the vanous Kent scales we find about the same high 
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'FABLE 4 


Fjidjwci Mom ini 

CoRRUAnoNS Beiwlin IQ' s on IClni and 
Sianfokd-Binu 


Tests 

Number of ense^ 

Prison r 

PF 

Kent Low and B j net 

177 

n 

015 

Kent Middle and Binct 

217 

69 

024 

Kent U liner and Binct 

123 

69 

031 

Kent Low and Kent Middle 72 

96 

006 

Kent Middle and Kent Upper 78 

S+ 

023 


couelations, but oui conditions are consul ei ably lowci than those 
lcpoitcd by Ehvood, Buidiaid, find Tcagaidcn where the Binct 
test has been complied with the Kent. The disci epancies may be 
due partly to the fact that the lasl Tciman revision is undoubtedly 
a moie accurate mcasming lnstnunent than the pievious ievn>ion 
of the Binct and does not tend to favor the feebleminded, as we 
believe the Kent test docs, and as the older Binct test is thought 
to have done in some cases This is merely an opinion, but at any 
rate, two difteicnt Binets have been used, and the resulting latings 
aic not stnctly compatible 


TABLE 5 

Deviation in Months or Kint Jl/J's from Binpi M / V s 


Kent Less Than Bmet 
Months 

77-92 76 71 08 (74 60 66 62 48 44 40 J& 12 2% 

24 20 

16 12 

8 

1- 

Low Scale Number = 50 



1 

1 1 3 

2 

6 

3 3 

12 18 

1 1 1 

Middle Scale Numbei = 103 

1 

4 

1 1 

2 8 7 

13 

9 

7 13 

IS 

16 

1 2 
Uppei Scale Number = 74 

1 

1 

1 3 4 

5 4 8 

7 

8 

4 18 

2 

5 

Kent Mof 

t Than 

Bin el 






Same 4- 8 12 16 20 

2+ 

28 

32 36 

+0 44 

48 

52 

56 

60 

64 

5 23 20 18 12 21 

Low Stale Number = 127 

4 

12 

4 2 

1 



1 



10 24 16 20 9 11 

Middle Scale Number *= U4 

6 

6 

4 2 

1 1 

2 


1 


1 


5 U 10 4 7 3 4 1 

Upper Scale Number = 49 


2 1 1 
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The deviation in months of all Kent mental ages fiom Binet 
mental age is indicated m Table 5, 

A study of Tabic 5 indicates a wide deviation of Kent mental 
age above and below the conesponding Stanfoid-Binct mental age 
To be moic specific, we find that 58 pci cent of the 177 cases on 
the Kent Loioer Scale fall 12 months above to 12 months below 
the corresponding Stanfoid-Binct mental age On the Kent Mnhtte 
Scale t 54 pei cent of our 217 cases fall 12 months above to 12 
months below the Stanfoid-Binct mental age, while on the Kent 
Uppct Scale , 54 pei cent of our 123 cases fall 16 months abo\ e to 
16 months below the St.mfoid-Bmet mental age While, however, 
we find moie than one half of om cases within reasonable limits 
of deviation, wc obseivc some wide diveigencies both above and below 
the IJinet Fuithcr analysis of these cases yields the following in- 
formation Fifty cases aic lcpoitcd wheie the Kent mental age is 
at least 20 months below the StanfouhBmct mental age and 44 
cases appear where the Kent mental age is at least 20 months above 
the Stanfoul-Bincl mental age A most significant fact was appnient 
upon fuither study of these cases showing such wide differences Of 
tlie 44 cases where the Kent mental age was at least 20 months 
moic than the Stanfoid-Binet mental age, 40 out of the 44 had IQ's 
of 70 or less and the other four cases had IQ's of 76, 78, 102, and 
110 respectively. Of the 50 cases where the Kent was at least 20 
months less than the Stanfoid-Buict mental age, not one case could 
be classified as feebleminded This rathei clear-cut pictuic showed 
a good-sized group of feebleminded individuals making a much 
higher scoic on the Kent than on the Binet and another gioup, made 
up chiefly of "problem” cases, none of whom had an IQ below 70, 
getting a Iowci lating on the Kent than on the Stanfoid-Bmct, more 
or less substantiating our belief that feebleminded individuals tend 
to make a highei lating on the Kent than on die Stanfoid-Binct, 
and suggesting, at least, th.it mal-adj listed though not feebleminded 
individuals tend to rate lower, as the Pittsbuigh woikeis had 
observed 

On the basis of the Binet IQ we divided all scoics into two groups, 
those with IQ's of 70 or below and those with IQ's above 70, We 
then found the avciagc difteience between mental ages on the Kent 
and on the Binet fot cacti of the tluce Kent scales In each instance 
the sub-noimal gioup made an avciage scoie above then Binet men- 
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tal age, and the gioup with IQ 1 s above 70 scored below their Binet 
mental ape Table 6 will illustiate tins point more specifically 


TABLE 6 

Average Deviation in Months or Kint l U/l's trom Binet MjVs tor Each 

Kent Scaif 



Numbei of 
cases 

Kent mentnl ngc 
Average deviation 

Longer Scale 

Binet IQ 70 and under 

112 

13 1$ 

Binet IQ over 70 

61 

—219 

Middle Scale 



Binet IQ 70 and undei 

n 

14 9 

Binet IQ over 70 

129 

—12 15 

Upper Scale 

Bmet IQ 70 and under 

2S 

15 14 

Binet IQ over 70 

95 

—16 57 


In each of the three scales it will be observed that the feeble- 
minded consistently make a higher latmg on the Kent scale than 
do individuals with IQ's above 70 This differs from the results 
lepoited in the Pittsbuigh study, but our findings arc not really at 
odds. Let us considei the results of the two studies, While the 
Pittsbuigh workers (2) found that psychotic oi state hospital pa- 
tients tended to obtain much higher ratings on the Kent than they 
did on the Bmct, we have found that the feebleminded tend to mtc 
much higher on the Kent However, we have not tested many 
psychotic cases and we do not know just how many feebleminded 
individuals wcie tested by the Pittsbuigh workers, so these gioups 
arc really not compaiable, even though showing sutnlai psycho- 
metric pictuies It would ccitainly be interesting to know if the 
same situation might exist wcie the Pittsburgh cases divided on the 
the basis of sub-noimal and above 70 IQ rating We do not know 
why psychotics do so well on the Kent test but perhaps it is foi 
the same icason that they tend to make a better rating on the 
Stanford-Bwet vocabulaiv test than on the entire Stanfoid-Binct 
scale. As far as the feeble-minded aie concerned, wc feel that this 
test contains many items of an acquired routine natuic which are 
apparently easy for sub-normal individuals 

The second point suggested by El wood, Buichnid, and Teagaiden 
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(2) aws that the majonty of tlieii subjects who nitcd niateiially 
lowci on the Kent than on the Binct weic Psychological Clinic cases 
lcfencd foi bchavioi disoidcis which could not be explained on the 
basis of intelligence alone In our study we have found that indi- 
viduals who have IQ's of above 70 consistently make a lower score 
on the Kent scale than they do on the Stanfoid-Bmct, and the 
majonty of these individuals might be classified as behavior pioblcms, 
using this c.itcgoiy in its vciy bioadcst sense, and have manifested 
anti-social behavior winch is not explainable solely on the basis of 
intelligence An mteicstmg fact here is that the Pittsburgh woik- 
cis saw as significant the personality oi bchavioi tiaits while we 
wcie led to sticks the intellectual factors, but these two different 
categoues do not seem mutually exclusive on fuithu analysis of om 
cases, Peihaps this would hold tiue also in the Pittsbmgh study. 

It might be well to discuss buefly some of the individuals who 
deviated so widely on the Kent above and below the Binct, As 
already pointed out, +0 out of the 44 who had Kent mental .ages 
at least 20 months above the Binct mental age had IQ 1 s below 70, 
and most of them weie aheady committed to institutions foi the 
feebleminded Of the fom whose IQ 1 s weie above 70, one with 
an IQ of 110 was showing some personality changes and some 
schizoid tiaits The mother of anothei was confined in a state 
hospital, A thud had suftcied fiom poliomyelitis, and the foiutli 
was a dependent child and little was known about the backgi ourul 
or history Thcie is little indication hcic for assuming that psy- 
chotics tend to iate lughei on the Kent, but, of couisc, om numbci 
of psychotics was vciy limited Of the gioup of 50 whose Kent 
mental age was at least 20 months below the Binet mental age, a 
few had been classified as psychopathic personalities, one had foi- 
mcily been committed to a state hospital, two, a biothci and sistci, 
had ii mothci in a state hospital, and scvcial among die group weie 
immamcd mothcis. Othcis wcjc delinquents and wayward, oi weie 
seiving sentences foi vauous tj r pes of cnmc such as stealing, aison, 
neglect of children, and ctudty to animals The individual showing 
the gieatest minus deviation was ehaigcd with exhibitionism. In 
this gioup were six pci sons who did not seem to fit in with the 
gioup, Thicc of them weie child icn suftcung fiom tuberculosis, 
two were dependent childien and one was an adult who had had 
poliomyelitis The majority of this group, theiefore, appeal to be 
classifiable as < ‘bchavioi problems,” 
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A moic leccnt study than that of the Pitt'-bmgh woikcis is le- 
poitcd by Benton (1), with lcsults quite consistent with oui find- 
ings, Fifty-five child ten uoic used as subjects and both foims of 
the Tciman-Mcirdl icvisioii of the Binet weie adinimsteied, but 
only one form to each subject Benton states' 

With children of lcm intelligence, the Kent scoics lun some- 
what hifchei than (he Binet scores In the case of a gioup, the 
average intelligence of which is noimnl, Lhe mean scores on 
both tests me almost identical In the case of chiUhen of lugh 
average or snperioi intelligence, the Kent scores generally inn 
somewhat lowei than the Binet scoiCs 

Om conditions between the Binet and Kent IQ's are quite sum- 
lai to Benton’s the latter icpottmg an r of 84. We have, however, 
a much widci langc of CA' s, MA's and IQ's, due to the fact that 
wc used man}' moic subjects than Benton did and included adults 
in oui gioup. Piobably for the same icason, we found a gieatci 
aveiage diftcicnce in 10 lating on the two scales Benton icpoits 
that in 67 per cent of his cases this diftcience, disregarding signs, is 

9 10 points oi less, while we found that the aveiage diffeiencc in 
mental age for each of the tluee scales was 17 months, 27 months, 
and 32 months respectively The aveiage IQ of Benton's group 
was within normal limits and lie discussed his findings in total Kent 

10 ratings, while we did not have a normal gioup and wc discussed 
oiu findings in terms of both MJ and 10 ratings on the Kent scales, 
and have analyzed our findings scpamtcly for each of the thiee 
Kent scales Incidentally, Benton found no greater average diftei- 
cnee m Kent and Binet 10 ' s foi chikhen showing psychiatiic symp- 
tomatology than foi the supposedly normal gioup 

In conclusion, wc may say that we aie of the opinion that the 
Kent Oial test cori elates well with the 1937 levision of the Stanfoid- 
Bmct, and appears suitable foi use with both adults and with chil- 
dren, It is qualitatively intcicsting, useful in establishing rapport, 
and is an easy test to adnumstci f i om the point of view of both the 
examiner and the subject It is hettei as a supplemental y test and 
oid manly should not be used alone, paiticulaily since oui study 
shows that feebleminded individuals tend to make too high a rating 
on this test, probab^ due to the natuie of the test, and that indi- 
viduals who are at odds with society tend to make too low a lating 
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as compaicd with then Binet mental age Suite oui distribution of 
eases was not noimal we cannot say how normal individuals of 
avciagc intelligence would compare in results on the two tests. We 
have not been able to find a distinction between the peitoimance of 
psychotic^ and the pci fen malice of “behavior problems” clue to the 
scdicity of psychotic subject* in our gioup We agice in one case 
With the findings leported by EKvood, Bui chard, and Tcaganlen 
(2), blit oui results aie not ically compaublc in the other case, clue 
to the fact that oui gioup was made up hugely of feebleminded 
individuals, while psychotics stood out in then gioup We aie also 
m agi cement with Benton's lcsults (1) nisofai as oui findings may 
be fanly compaied It uould be advisable, and no doubt wmtli 
while, to do fmther woik with the Kent te4, using individuals in 
state hospitals as subjects and also to obtain ratings oil normal 
gioups, It might also be advisable to analyze 1 espouses to each 
question, as the author hciself suggests (3), in oidei that the 
diagnostic value of each item might be learned 
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AFTERNOON SLEEP IN A GROUP OF NURSERY- 
SCHOOL CHILDREN* 1 

The Men ill-Palmet School 


Ruth J, Dales 


A iNTRODUCHOtf 

Investigations of the sleep of young cliildicn began in 1925 with 
a study by Flemming (5), the material foi which was rccoids 
kept by paicnts. Foster, Good enough, and Anderson (6) obtained 
lnfomialion in tlic same wav. Both studies leported a lugliei amount 
of afternoon sleep than is shown by studies of actual sleeping 
situations 

Studies of the duration of sleep in the mmeiv school, foi the 
gioup as a whole, have been repoitcd by Chant and Blatz (3), Boyn- 
ton and Goodenough (2), Sherman (12), Staples (13), and Beck- 
man (1), in the order named The first icpoited study involving 
a longci period of time and showing age gioups was that of Rey- 
nolds and Mallav (10), which, however, based its findings entirely 
on afternoon sleep dining summei sessions Chant and Blatz, Staples, 
and Erwin (+) have studied seasonal valuations in the duration of 
sleep The question of whether children sleep moie on certain 
days of the week than an otheis has been studied by Chant and 
Blatz and by Scott (11) The eftcct upon sleep of the number of 
cliildicn sleeping in the loom has been studied by Chant and Blatz 
and by Reynolds and Mai lay 

The piesent study of the quantitative aspects of the afternoon 
sleep of a group of children m a nuiseiy school covets tlucc school 
years, which is a longer period of observation than is recorded in 
othei studies It includes data on the duration of pieslcep 2 in rcla- 

^Rcceived in the Editonal Office on November 27, 1939 

1 Comlc.nsed from a thesis submitted for the MS ctcgiee, Kansas State 
College, 1939 The autlioi wishes to exjuesa her appieciation to Miss Mtfry 
E Sweeny and Miss Mm inn E Bieckeiwidge of the Mci nlJ-Palmer School 
foi their mtei est and suggestions, to Mis Leone Kell and Fiofessor M C 
Moggie, both of Kansas State College, the formei foi guidance in dnecting 
the thesis, the latter foi assistance in the statistical interpretation of the 
data 

^This term is used throughout to mean the length of time taken m going 
to °lcep 
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tion to sleep and to different days (Mondays and Fridays) of the 
week, an aspect of the question which has not pieviously been studied, 
It adds futthcr data on the duration of afternoon sleep, classified 
by age gioups, on the compaiative dutation of afternoon sleep in 
fallj wmtci, and spnng, and on the effect upon sleep of the number 
of children m the 100 m The findings aic compared with those of 
otlici studies 


B Method 

The subjects of the study weie 73 childicn, langing in age fiom 
2-4 to 54, enrolled in the nuiscry school of the Mei nll-Palmer 
SchooL over a thrce-yeai penod The school was in session for a 
total of 509 days, as follows Sept 19, 1934 to June 4, 1935 (163 
school days), Sept 16, 1935 to June 12, 1936 (177 school days), 
Sept, 14, 1936 to June 3, 1937 (169 school days) The number 
of children attending vanecl, owing to absences and changes of en- 
rollment The number of days of attendance of individual children 
varied fiom 34 to 319 days Theie was no session during the 
summer 

The mvcstigatoi was a teacher in the nursery school during the 
three years coveicd by the study 

All the children stayed at the school for the afternoon nap five 
days a week, fiom Monday to Fnday The second-floor room 
wheie they slept was 57 by 21 feet m dimensions, with tlnce sky- 
lights and tlnee windows which, owing to the northern exposure, 
admitted little light Half of the loom was used for play duiing the 
morning Each child slept on a canvas cot, with a pad and a 
sheet undci him and a blanket (cotton in waim weathci, wool in 
cold wcathci ) ova him Only undci special circumstances, as 
when a new child was ova ly intci ested in the gioup, or a child 
was veiy restless, was a screen placed around the cot, Several 
childicn who seldom slept while at school rested in adjacent cots 
at one end of the room, The rest of the cots weie placed about 
two feet fiom one anothei 

The same schedule was followed each day as the childicn pre- 
pared for sleep, Each child, as he finished the nuisciy-school dinner, 
left the table, went to the toilet, and then to the playioom above, 
wheic he looked at books oi listened to stones until about 12*40, 
In small gioups the children entered the sleeping mom and quietly 
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lemnvcd then shoes, find were covcicd with then blankets by the 
assistant oi nuiscij'-school tcachci When the entire group was in 
bed the windows wcic opened The niiiscry-school teacher and 
the assistant, who was a different pci son in each of the three 
years, wcie the only adults in the loom 

Such methods as adopting an attitude of quiet expectancy that 
it was time to go to sleep, tinning toward the wall a child who 
was interested m the group, and sitting beside restless childien weic 
used in helping children who had difficulty in going to sleep Chil- 
dten who woke cailiei than 2:30 lay on their cots until that time. 
The childien rose m small groups, put on their shoes m one coiner 

of the joom, and left the sleeping 100 m 

Data foi the entne gioup wcic lccoidcd on a weekly summaiv 
sheet, fiom which they weie tiansfeired to the individual lccords 
of the childien Recoids weic kept of the time the gioup was 

in bed, the time each child was asleep, and the time each child 

woke In rccoi cling the time, the nearest five-minute inteival was 
used Closed eyes, cessation of movement, and icgular bicathing 
wcie the ciiteiiti for judging when the child was asleep; the leveisc 
for judging when the child woke 

C, Analysis or Data and Comparison wmi Other SiudiilS 
1 Duration of Sleep in Thee Age Gioups 
All the records available for each child were used in ascertaining 
the duration of sleep of children of 2, 3, and 4 yeais In some 
cases the same child appeared til all tlnee age groups. The group 
of two-year-olds compused children langmg in age from 2-4 to 
2-11, with a mean age of 2-9, for this group of 31 children, 1,342 
iccoids wcie analyzed On a child’s tliiid buthday, he was con- 
sidered to belong to the group of three-year- olds, and on his fouith 
bnthday, to the four-year-olds The group of three-yeai-olds com- 
piled childien ranging in age from 3-0 to 3-11, with a mean age 
of 3-7, f oi tins gioup of 51 children, 4,251 iccoids weic analyzed* 
The gioup of four-year-olds compused children ranging in age 
fiom 4-0 to 4-11, with a mean age of 4-6 f for this group of 46 
clnldien, 4,734 lecords weic analyzed For 12 children, data were 
available throughout the three-year period, for the other children, 
the data covered one or two years, thcie was one child who did not 
sleep at school during the entire pcuod of attendance 
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non to sleep and to diftcicnt davs (Mondays and Fridays) of the 
week, an aspect of the question which lias not previously been studied. 
It adds further data on the duration of afternoon sleep, classified 
by age gioups; on tile comparative duration of afternoon sleep in 
fall, wintci, and spiing; and on the effect upon sleep of the number 
of child) en in the loom The findings are complied with those of 
othei studies 

B. Method 

The subjects of the study wcic 73 children, langmg in age fiom 
2-4 to 5-4, enrolled in the nuiscry school of the Mernll-Palmer 
School over a three-year period, The school was in session for a 
total of 509 clays, as follows Sept 19, 1934 to June 4, 1935 (163 
school days), Sept. 16, 1935 to June 12, 1936 (177 school days), 
Sept 14, 1936 to June 3 , 1937 (169 school days) The number 
of children attending varied, owing to absences and changes of en- 
rollment The number of days of attendance of individual children 
varied from 34 to 319 days There was no session during the 
summer 

The investigates was a tenchei in the nuiseiy school during the 
three years covered by the study. 

All the children stayed at the school for the afternoon nap five 
days a week, from Monday to Friday The second-floor room 
where they slept was 57 by 21 feet in dimensions, with tluee sky- 
lights and three windows which, owing to the northern exposure, 
admitted little light Half of the room was used tor play duiing the 
morning Each child slept on a canvas cot, with a pad and a 
sheet under him and a blanket (cotton in warm weathei, wool m 
cold weather) ovei lum Only undo special circumstances, as 
when a new child was ovcily interested in the group, or a child 
was veiy lcstlcss, was a screen placed around the cot Several 
childicn who seldom slept while at school lested in adjacent cots 
at one end of the room The lest of the cots were placed about 
two feet from one artothei 

The same schedule was followed each day as the childicn pre- 
pared for sleep. Each child, as he finished the nurseiv-school dinner, 
left the table, went to the toilet, and then to the playioom above, 
where he looked at books or listened to stories until about 12*40 
In small gioups the children entered the sleeping loom and quietly 
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jemoved then shoes, and wcic coveicd with then blankets by the 
assistant oi nuiseiy-school teacher When the entire group was in 
bed the windows wcie opened, The nuiscry-school teacher and 
the assistant, who was a different person in each of the three 
yea is, wcie the only adults in the room 

Such methods as adopting an attitude of quiet expectancy that 
it was time to go to sleep, turning toward the wall a child who 
was interested in the group, and sitting beside restless childien were 
used m helping children who had difficulty in going to sleep Chd- 
dicn who woke cailici than 2*30 lay on their cots until that time 
The childien lose in small gioups, put on tlieii shoes in one coiner 
of the 100 m, and left the sleeping loom 

Data foi the entne group wcic recorded on a weekly summary 
sheet, from winch they were transferred to the individual records 
of the childien Records weie kept of the time the group was 
in bed, the time each child was asleep, and the time each child 
woke In recoichng the tune, the nearest five-minute mteival Was 
used Closed eyes, cessation of movement, and regular breathing 
wcie the ciitcihi foi judging when the child was asleep, the leverse 
foi judging when the child woke 

C. Analysis of Data \nd Comparison with Oth tr Studies 
1. Duration of Sleep in Thee Age Gioups 
All the records available for each child were used in ascci taming 
the duiation of sleep of childien of 2, 3, and 4 yeais In some 
cases the same child appeared in all three age groups. The gioup 
of two-yeai-olds compnsed children ranging in age from 2-4 to 
2-11, with a mean age of 2-9, for this group of 31 children, 1,342 
lccoi'ds wcic analyzed On a child’s third biithday, he was con- 
sidered to belong to the gioup of thrcc-ycar-olds, and on Ins fourth 
bnthday, to the four-ycai-olds. The gioup of thrce-yeai-olds com- 
pnsed childien ranging in age from 3-0 to 3-11, with a mean age 
of 3-7; foi this gioup of 51 children, 4,251 records were analyzed. 
The gioup of four-year-olds compnsed children ranging in age 
from 4-0 to 4-11, with a mean age of 4-6 ; for this group of 46 
children, 4,734 records weie analyzed For 12 childien, data were 
available throughout the three-year penod, for the othei childien, 
the data coveicd one or two years, there was one child who did not 
sleep at school duiing the entire penod of attendance, 
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The mean duiatJOJ] of sleep for each child was calculated on a 
Mai chant calculating machine The mean for the group and the 
standard deviation for each group weie dctcimincd by the standard 
formula applying to mcasuie in a ficquency distribution, Table 1 


TABLE 1 


Duration 

or Am 

[ rnoqn Sleep in 

Thrlf Ag& 

Grouts 



Range 

Mean 

S D 

Mean nge 

iY 

(Minutes) 

(Minutes) 

(Minutes) 

2-9 

31 

56 4-10C s 

77 3 

10 9 

3-7 

51 

51,9- 99 6 

74 4 

98 

4-6 

46 

+7 6- 89 5 

69 1 

95 


shows the duration of afternoon sleep for each gioup, and indicates 
a slight decrease in duration of sleep with increase in age 
The standard cnor of the mean for the group of two-yeai-olds 
was 2.0, fot the thrce-ycar-olds, 1,4, fm the fotii-veai-olds, 1 4 
Gairett (7, p 202) states that the reliability of an obtained mean 
incicascs as the standaid error of the mean deci eases The differ- 
ence between the means for the group of two-year-olds and the 
group of threc-yeai-olds was 2 6, and the standard ciror of the dif- 
ference was 2 38, with a critical ratio of 1 12 The chances arc 
only 86 in 100 that this is a significant difference (7, p. 213, Table 
34) 3 The formula used for calculating the significance of the 
difference between two obtained means was: 

=V tr J/ 2 i + £Li/V 

The formula used for determining the critical ratio was* 

M t — M 2 

R* 

(TD 

The difference between the means for the group of thrcc-year- 
olds and the group of four-yeai-olds was 5.6, and the standard error 
of the diffeience was 1 95, with a critical ratio of 2 86. The chances 
are 99 75 m 100 that this is a significant difference. The difference 
between the means for the group of two-year-olds and the group of 
four-year-olds was 8.2, and the standard error of the difference 
was 2.39, with a critical ratio of 3.45, which is greater than 3, the 
arbitrarily accepted standard of a true difference. That is, the 

TTtus table waa used throughout to show the chances of a significant 
difference 
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data show a slight but true dcciense in duiation of sleep with incieasc 
in age 

It was also found that the two-year-olds, as a group, did not 
sleep 4*0 pei cent of the days they were at school, the three-ycai-olds, 
9 9 per cent; and the four-yeai-olds, 29 0 per cent In view of the 
slight deciease in duration of sleep with increasing age, this finding 
tends to confirm that of othei studies showing that afternoon sleep 
begins to drop out on the all-or-nonc principle with incieasc m 
age; that is, occasionally a child does not sleep at all, but if he does 
sleep, he sleeps almost as long as a younger child. Table 2 shows 

TABLE 2 


Comparison or Data irom Various Srunirs, Showing Pfrcfntagi of Days 
W urN Children Did Not Shut 


Study 

Year of 
study 

Percentage of days 
when children did 
Age of subjects not sleep 

Flemming (1925) 

1925 

2-6 to 3-0 

20 0 



3-0 to 3-6 

14 0 



3-6 to 4-0 

20 0 



4-0 to 4-6 

50 0 



4-6 to 5-0 

310 

Foster, Goodenough, 

1927 

2-6 to 2-11 

74 

anti Andeison 


3-0 to 3-5 

12,5 

(1928) 


3-6 to 3-11 

16 7 



4-0 to 4-5 

34 2 



4-6 to 4-11 

317 

Reynolds and 

Summers 

2-0 to 3-0 

20 

M Allay (1933) 

1931 & 

3-0 to 4-0 

45 0 


1932 

4-0 to 5-0 

50 0 

Dalca (present 

1934-5 

2-4 to 3-0 

40 

study) 

1935-6 

3-0 to 4-0 

99 


1936-7 

4-0 to 5-0 

29 0 


a compaiison of the results of the present study and other studies 
with lespect to the peicentage of days uhen some of the cluldien 
did not sleep, in different age groups 
Table 3 shows in summary a comparison of the mean duration 
of afternoon sleep in different age groups, as given in vanous studies, 
together with differences in the number of children studied, the ages 
of the children, and the length of time recoids were kept The 
mean duration of sleep given by Flemming (5) and Foster, Goode- 





TABLE 3 (rustaflf) 










Mean 


Mean 


Date of 



Age of sheets 

Record 


presleep 


sleep 

Study 

study 

Place of study 


(Tears and months 

i) penod 

Age 

(minutes) 

Age (i 

mnutes) 

Beckman, 1952 

1535 
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nough, and Anderson (6) is much higlici than the figures given in 
later studies Data for both these studies were obtained through a 
questionnaire sent to the homes of the childicn, and not through 
direct obseivation in a nursery school T. he mean duration shown 
m the otlioi studies tends to be slightly higher than that shown 
in the present study. 

However, the present study confirms the requite of othet studies 
in showing a decrease in duration of sleep with increasing age, The 
evidence that the four-year-old not only sleeps a little less than a 
younger child, but also sleeps in the afternoon according to the 
alhor-nonc principle — occasionally failing to sleep at all during this 
pciiod — may be of help to adults who aic unawaie of this changing 
sleep pattern and sometimes fail to realize that the child is giowing 
older, 


2. D ural ion of Pi e sleep 

The duiation of picsleep was studied on the basis of the same 
age groups and records used in determining the duration of sleep 
Since the children went to bed as a group, this period was measured 
fiom the time when the entire group was in bed and the windows 
weie opened, not from the time the individual child was in bed, 
the mteival between the time the first child and the last were in 
bed was no more than five minutes. 

The data aie shown in Table 4. For the gioup of two-ycai-olds 


TABLE 4 

Duration or Prfslclp in Thrive Age Groups 


Mean age 

N 

Range 

(minutes) 

Dm atian of piesleep 
Mean 
(minutes) 

SD 

(minutes) 

2-9 

n 

11 1-43 5 

24 4 

75 

3-7 

Si 

13 8-63 0 

31 0 

10 2 

4-6 

46 

11 9-51 4 

34-8 

9 6 


the standard error of the mean was 1.3, for the tlnee-ycai-olds, 
14; for the four-year-olds, 14 That is, the standard error was 
very small and about the same for all thicc groups The difference 
between the mean for the group of two-year-olds and three-yeai-olds 
was 6,6 minutes, and the stand aid error of the difference was 1 94 
minutes, with a critical ratio of 3 5, which is larger than 3 0, the 
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aibitiaiily accepted stand aid of a tiue difference The diftcicnce 
between the mean feu the tluec-year-olds and four-year-olds was 3.8 
minutes, and the standard ciroi of the difference was 2 0, with a 
cnlical ratio of 1.9 The chances are 98 in 100 that this is a sig- 
nificant difference The difference between the mean foi two-j'ear- 
olds and fom-year-olds was 10 4, and the standard error of the differ- 
cnee was 1 93, with a critical ratio of 5 4, which is greater than 
3 0, the aibitiaiily accepted standard of a true difference That is, 
the data show a true increase in duiation of presleep with inci easing 
age 

Table 3 summarizes the data on mean duration of prcslecp of 
other studies and the present study It is impossible to make an exact 
compauson, since the other studies measured from the tunc individual 
children were in bed However, the means given by otliei studies 
me all slightly lughci than the mean in the present study 

Sherman (12) found that the more time the child spent going 
to sleep, the less time he spent in actual sleep. Aside fiom the 
picscnt study, the only one to give data on piesleep in relation to 
age is that of Reynolds (9) Both studies show an increase in pie- 
slecp with increasing age> 

It may be helpful to mmciy-school teachers to know that older 
children tend to take longer in going to sleep, to parents who 
expect a child to go to sleep as soon as he is put to bed, it mav 
be helpful to know that even younger children tend to have a 
preliminary period of wakefulness, and that this penod increases 
with age. 

3 Seasonal V 'ana lions in Duiation of Afternoon Sleep and Piesleep 

To determine whethei there wcie seasonal variations in the dura- 
tion of afternoon sleep and piesleep, data for the tlnce yea is were 
analyzed separately. September to December, inclusive, weie con- 
sidered as fall months, January to Mai eh (which is a month of 
cold and changeable weather in the Detroit region), as winter 
months', and Apiil to June as spiing months. Data for this study 
of seasonal variations wcie selected in ordei to have the same num- 
ber of cases throughout the yeai, and only children who were present 
during all tlnce seasons and foi more than 10 days in each season 
were included in the study A total of 8,428 records wcie ex- 
amined — 2,508 foi 1934-35, 2,965 for 1935-36, and 2,955 for 1936- 
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37 The menu and standard deviations for each season weie com- 
puted fiom the undistributed uiw scores The findings are shown 


in Table 5 


TABLE 5 


Durajion oi Auernoon Sieip in Fail, Winttr, and Spring During Three 

School Years 


Season 

No of 
days 

A 

Range 

(minutes) 

Duialton of sleep 
Mean 
(minutes) 

SD 

(minutes) 

Fall 

61 

2 4 

mi-ms 

51 9 88 2 

71 + 

98 

Winter 

57 

24 

35 0-83 0 

65 3 

12 9 

Spiing 

45 

21 - 

43 3-97 3 

71 5 

14 0 

Fall 

66 

23 

ms-1936 

63 3-106 8 

74 9 

9 4 

Winter 

57 

23 

55 0-103 X 

71 9 

12 0 

Spung 

52 

23 

59,5-103 0 

73 3 

96 

Fall 

6S 

25 

1936-19, 37 

39 5-9+ 9 

764 

114 

Wintei 

55 

25 

55 0-89 6 

74 1 

93 

Spung 

45 

25 

40 0-89 7 

69 1 

12 2 


Tn 1934-35 the standard crroi of the mean for fall was 2.1, for 
winter, 2 6, foi spring, 2.9 The difference m the mean for fall 
and for winter was 6.1, the standard error of the difference was 
3 34, with a cntical intio of 1 8 The chances are 96 in 100 that 
this is a significant difference The difference in the mean for 
winter and for spring was 6 2, the standard error of tile diftcience 
was 3 88, with a cntical ratio of 1 6. The chances are 94 in 100 
that this is a significant diffeience The difference in the mean for 
fall and for spnng was .10, the standard error of the difference 
was 3,53, with a cntical ratio of 05. The chances are only 52 in 
100 that this is a significant difference That is, in the year 1934-35 
there weie no significant seasonal vanations in the duration of after- 
noon sleep 

In 1935-36 the standaid error of the mean for fall was 2 0, for 
winter, 2,5, for spung, 2 1 The difference in the mean for fall and 
for winter was 3,0; the standard error of the difference was 3 15, 
with a critical ratio of 95 The chances are 83 in 100 that this 
is a significant difference The difference in the mean for wintci and 
for spring was 14, the standard error of the difference was 3 23, 
with critical ratio of .41, The chances are 65 in 100 that this is a 
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significant difteience The diffeicnee in the mean for fall find 
spring was 1 6; the standard enor of the difference was 2 87, with a 
critical ratio of ,57 The chances aie 72 in 100 that this is a sig- 
nificant difference. That is, in the year 1935-36 there were no 
significant seasonal vanations in the dui at ion of afternoon sleep 

In 1936-37 the standaid error of the mean for fall was 2 3, for 
wmtei, 1,9; for spring, 2.4, The diftcicncc m the mean foi fall and 
for winter was 2 3; the standaid eiroi of the difference was 296, 
with a critical ratio of 80 The chances arc 79 in 100 that this is 
a significant difference The diffcierice in the mean for winter and 
for spnng was 4 7, the st.mdaul cnoi of the difference was 3.09, 
with a cntical i.Uio of 1 5 The chances aie 93 in 100 that this is 
a significant diftcicncc The difteience in the mean foi fall and foi 
spnng was 7 0, the standard euor of the difference was 3.33, with 
a ciitical ratio of 2 1 The chances aie 98 in 100 that this is a 
significant difteience That is, in 1936-37 there were no significant 
seasonal vanations m the duiation of afternoon sleep 

If the data foi 1934-35 alone had been studied, it might have 
appealed that childicn tend to sleep less in the afternoon in winter. 
However, the ciitical ratios aie all below 3 0, the accepted standard 
showing a true difference If 1935-36 had been the only year studied, 
the conclusion would be that theic are no seasonal vanations in after- 
noon sleep. If 1936-37 had been the only year studied, it might 
appear that child i en tend to sleep slightly less in the afternoon in 
spring Here too, however, the ciitical latios aie all below 3 0 
Taken togethei, the data show only negligible differences in after- 
noon sleep from one season to another. The study offcis no means 
of determining whethei there aie seasonal variations in the total 
duration of sleep, or of conoboiatmg such studies as that of Ren- 
shaw, Miller, and Marquis (8), who found seasonal variations in 
the sleep of school cluldien aged 6 to 18, directly proportional to 
age 

Some investigators are of the opinion that since chronological age 
influences the duration of sleep, there will be less sleep in the spring 
of a given school yeai, since the children are older then than in the 
two preceding seasons However, Staples (13) found only slight 
seasonal differences, and Chant and Blatz (3) found, on the whole, 
no seasonal diffeicnccs Erwin (4) found the total day and night 
sleep longest in the fall and winter 
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TABLE 6 


PERciNi/Vcr 01 Children Who Wpre Prfslnt dut Did Not Sielp in Fali, 
Winter, and Spring, During Thrte School Years 


Season 

1934-5 

% 

1935-6 

% 

1936-7 

% 


Fall 

18 1 

13 6 

172 


Winter 

212 

16 0 

25 6 


Spring 

197 

16 6 

21 8 



Table 6 shows the peicentages of cluldien present but not sleeping 
in the afternoon at school fo* the thice seasons m each of the three 
ycais They show onlj' slight seasonal diffei cnees 
The same lecoids weie analyzed to deteimme whethei iheic were 
seasonal vacations in pieslccp, The data aie shown in Table 7. The 

TABLE 7 


Duration oi Attuinoon Prcsim* in Faii, Winter, and Spring During 
Tiirpe School Years 


Season 

No of 
days 

N 

Range 

(minutes) 

Duration of pieslecp 

Mean SD 

(minutes) (minutes) 

Fall 

61 

2+ 

1934-1935 

16 2-54 3 

341 

9 1 

Wintei 

57 

2+ 

12 4-67 5 

352 

12 8 

Spring 

45 

21- 

15 2-57 2 

32 5 

14 2 

Fall 

66 

23 

1935-7936 

11 8-46 9 

26 S 

101 

Winter 

57 

23 

9 3-50 0 

28 1 

11 0 

Spring 

52 

23 

11 5-49 5 

26 5 

10 5 

Fall 

68 

25 

19364937 

15 5-95 0 

32 9 

156 

Winter 

55 

25 

17 5-50 7 

31 5 

82 

Spring 

45 

25 

22 7-92 5 

40 8 

142 


means and standard deviations for each group weie computed fiom 
the undistributed raw scoics 

In 1934-35, the standard erior of the mean foi fall was 1 9, for 
winter, 2,6; foi spring, 2 9, The difference in the mean for fall 
and for winter was 1 1, the standard cnor of the dtftcicncc was 3.2, 
with a critical ratio of only *35 The chances are 64 in 100 that 
this is a significant diffciencc The diffeiencc in the mean foi wintei 
and for spring was 2 7, the standard enoi of the difference was 3 9, 
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with a cntical latio of 71 The chances aie 76 in 100 that this is 
a significant diffeicncc The difteicncc in the mean for fall and foi 
spnng was 1.6, the stand aid cnoi of the diffeicncc was 3.4, with 
a cntical latio of 48, The chances are 68 in 100 that this is a 
significant difteience. That is, there wcic no seasonal vanations m 
afternoon prcslcep in this ycai. 

In 1935-36, the standaid cnoi of the mean foi fall was 2,1, foi 
wintei, 2 3, for spring, 2 3, The difteience in the mean for fall and 
foi winter was 1.3, the standaid cnoi of the diffeicncc was 3 1, 
with a critical latio of 41. The chances arc 65 in 100 that this is 
a significant difference, The difteience in the mean for wintei and 
foi spnng was 1 6, the standaid cnoi of the diffeicncc was 3.2, with 
a cntical ratio of .47 The chances are 68 in 100 that this is a 
significant diffeicncc The diffeicncc m the mean for fall and for 
spnng was .30, the standaid crroi of the difteience was 3 1, with a 
cntical latio of only .08 The chances are 53 in 100 that this is a 
true diffeience That is, thcie were no seasonal vanations in aftci- 
nooii prcslecp in this ycai 

In 1936-37, the standard crioi of the mean foi fall was 3 1; for 
wintei, 1 7; foi spring, 2 8 The difference in the mean for fall and 
for wintei was 1.4, the standaid cnoi of the diffeience was 3 5, 
nith a cntical ratio of .39, The chances aic 65 in 100 that this is 
a significant diffeience The difference in the mean foi winter and 
foi spnng was 9.3 ; the standaid enor of the difteience was 3 3, with 
a ciitical latio of 2 8 The chances aie 99 74 in 100 that this is a 
significant difteience The diffeience between the mean for the fall 
and foi spring was 7 9, the standard cuor of the difference was 4 2, 
with a cntical mtio of 1 8 The chances aie 96 in 100 that this is 
a significant difteience Tins year, accoidingly, shows slight seasonal 
variations in the amount of afternoon pieslcep 

Tile sepamte analyses of the data foi the thicc yeais show no 
seasonal vanations foi two yeais They do show a lowci mean 
in minutes of picsleep in 1935-36 foi all thiee seasons than in the 
othci two ycais Since the data show longer prcslecp in the spnng of 
one ycai only, it seems likely that theie ate little oi no significant 
seasonal vanations m afternoon picsleep 

4. Duuihon of Afternoon Sleep and Presleep on Different Days 

of the IF eek 

Investigator have been inteicsted in the question of whether 
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children sleep longei on one day of the school week than on others. 
Chant and Blatz (3) found that there was less afternoon sleep on 
Mondays than on other school days. Scott (11) found the aveiage 
length of the nap to he only one minute less on Fiiday than on other 
days of the week Some nuiseiy-school teachers aie of the opinion 
that the five-day school week accounts for the fact that some indi- 
vidual child) en sleep much longei on one day of the week; that is, 
children tiled from week-end activities may sleep much longer on 
Monday, others think that children may sleep longer on Friday, 
when they have become accustomed to the weekly routine of the 
nursery school 

In the present study the data foi Mondays and Fridays, the fiist 
and last days of the school week, weie analyzed foi variation in the 
amount of afternoon sleep and presleep The data for the tlncc 
years wcic analyzed scpai atcly After omitting the records of a few 
children who seldom slept in the afternoon and those of children who 
weie absent on Monday or Fnday of the same week, a total of 
2832 records woic available— 749 foi 1934-35, 1114 foi 1935-36, 
and 969 for 1936-37. The mean duration of sleep on Mondays and 
Fndays was determined for each child. The mean and standard 
deviation for each yeai weie determined by the standard formula 
applying to measures in a frequency distubution The lcsults are 
shown m Table 8 


TABLE 8 

Duration or Aiternqon SLrrp on Mondays and Fridays During Throe 

School Years 


Duration of sleep 

Range Mean SD 

(minutes) (minutes) (inmutes) 

Ycai N Monday Fnday Monday Friday Monday Fnday 


1934-35 

36 

51 0-406 2 

37 5-101 0 

72 6 

72 4 

11 5 

12 

7 

1935-36 

3S 

55 0-113 1 

S 5,0-101 1 

74- + 

72 9 

11 3 

9 

1 


36 

m 

«3- 

762 


111 

11 

* 


In 1934-35 the standard etror of the mean for Mondays was 1 9; 
foi Fii days, 2 1, the dittcience was .20, the standaid enor of the 
difference 2 83, with a critical ratio of ,04 The chances aie 52 in 
100 that this is a significant difteience. In 1935-36 the standard 
error of the mean for Mondays was 1.8; for Fridays, 1 5 ; the differ- 
ence was 1 5, the standaid error of the difference 2 33, with a cntical 
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iatio of 62 The: chances aic 73 5 in 100 that this is a significant 
diffciencc. In 1936-37 the standard error of the mean for Mondays 
was 1.8, foi Fridays, 19, The diffciencc was 2 3, the standard 
ciroi of the diftcicncc 2 64, with a critical iatio of 84. The chances 
aic 80 m 100 that this is a significant difference. Accordingly, the 
data for the three ycais show no significant diffeienccs in duration of 
afternoon sleep on Mondays and Fndays, 

The same iccoids and methods were used to ascertain whether 
tlicie was t \ diffciencc in duiation of afternoon preslcep on Mondays 
and Fridays The results arc shown in Table 9 

TABLE 9 

Duration oi Auirnoon Presipip on Mondays and Fridays During Tiirfi 

School Y*ars 


Duration of pieslccp 

Range Menu SD 

(minutes) (minutes) (iTUim tes ) 


Year 

jY 

Monday 

Fiiday 

Monday 

Finlay 

Monday Friday 

193 V-35 

36 

11 0-58 3 

7 0-57 0 

320 

327 

105 

12 6 

1935-36 

38 

8 3-60 0 

7 7-55 0 

27 0 

24 9 

11 6 

102 

1936-37 

36 

IS 4-57 S 

19 1-66 8 

31 5 

14 1 

00 

10 4 


In 1934-35 the standaul cnor of the mean for Mondays was 1 8; 
foi Fnda)'s, 2 1; the difference in the means was 70, the standard 
erioi of the dillcicncc 2 72, with a ciitical ratio of 25. The chances 
arc 60 in 100 that tins is a significant difference In 1935-36 the 
standard eitor of the mean for Mondays was 1.9, for Fndays, 1 6. 
The diffeicnce in the means was 2 I, the stand aid cnoi of the diffei- 
cnce 2 48, with a critical ratio of .86 The chances aie 80 in 100 
that tins is a significant diftetcnce In 1936-37 the standaul cnor 
of the mean foi Mondays was 1 5 , for Fndays, 1 7 The difference 
between the means was 2 6, the stand aid cnoi of the diffciencc 2 2S, 
with a critical iatio of 1 15 The chances aic 87 in 100 that this 
is a significant difference, Accordingly, the present study shows 
no significant difteunce m duration of afternoon preslcep on Mon- 
days and Fndays, 

5 Effect upon Afternoon Sleep of the 'Number of Child) en in the 

Roo?n 

Chant and Blatz (3) found that the numbci of children m the 
room did not interfere with the sleep of children who had acquired 
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good sleeping habits, noi did the percentage of those who slept vaiy 
much with the number piesent Reynolds and Mallay (10) found 
that child len took as long to go to sleep when alone in a loom as 
when they weie in a room with seveial other childicn, and that they 
slept only eight minutes longer when in individual rooms. 

In the piesent study, data foi the three yea is weic analyzed sep- 
matclv The number of cluldien present on any one day of the three 
vems vaned from 5 to 32, and the number of children who slept 
varied fiom 3 to 28 The Fern son pioduct-moinent foimula was 
used in determining the correlation between the number of chil- 
dren pjesent and the percentage who slept Table JO shows the 

TABLE 10 


CoRREIjAIION IIITWIIN 1 Lie PeRCPNTACE OF ClIUDREN WHO SlEJ'T IK THE 

Aitfknoon and Tiir Nomhcr or Ciiudrfn in the Room 


Year 

Correlation 

(Pen i son product-moment) 

1934-35 

U9~± 0562 

1935-36 

065 ± 0290 

1936-37 

099±0513 


results The conelations arc too low to be considered significant 
The findings accoidmgly substantiate those of otheis in showing the 
ruimbci of childicn piesent in the loom to have little effect upon the 
afternoon sleep of children, 

The lcsults should be of inteicst to those who have questioned 
the desu ability of putting many children in one loom for afternoon 
sleep Parents enrolling cluldien in nursery school sometimes ques- 
tion whether they will sleep as well as they do at home, for nursery 
schools also the question is important, since they often have only 
one room available for this pui pose It appears, howevei, from the 
lesults of tins study, ns well as others, that the number of children 
present in the room is not an influencing factor in the afternoon 
sleep of the child 

6 The Compaiative Duration of Sleep and Presleep in a Selected 
Group and in the Entue Group 

Tile duration of sleep and picslecp in a group of 10 children en- 
rolled in all tin ec age gioups during the thiee-yeai peirod was com- 
pared with the duration of sleep and picslecp in the entire group 
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TABLE 11 


Comparauvi Mpan Duration or Ajilrnoon Si rci* and Preslepp in Selected 
Group oi IYn Ciiildrln and in Eniiri Group 


A gc group 

Mean duration of sleep 
Group lui children 

Mean duration of presleep 
Group Ten chilcli en 

Two-year 

77 3 

75 2 

24 4 

25 5 

Tlnee-year 

74 7 

76,7 

31 0 

25 8 

Foui->ear 

69 1 

71 7 

34 8 

33 6 


Duraiion 

TABLE 12 

oi ArrrRNOoN Si cep and Peru n pace or D\ys Prislnf That 
Ciiiid Did Not Slpfp tor Grout or Ten Ciiudrin 

Child 

Total No 
days piesent 

No 

days child 
did not 
sleep 

Pei 

cent days 
child did 
not sleep 

Mean dota- 
tion of sleep 
(minutes) 

SD 

(minutes) 



Two- 

-yeai group 



B-6 

43 

1 

2 3 

106 8 

15 8 

F-3 

36 

0 


74 6 

122 

G-4 

33 

3 

91 

81 5 

13 6 

H-2 

58 

0 


76 9 

14 9 

H-5 

34 

0 


621 

9 4 

II-7 

39 

0 


86 9 

15 0 

M-2 

12 

2 

16 7 

62 0 

18 1 

M-7 

64 

12 

187 

62 0 

13 2 

M-9 

62 

0 


68 8 

12 2 

S-6 

49 

1 

20 

69 9 

15 6 



Three-yem gi oup 



B-6 

145 

1 

04 

99 6 

20 9 

F-3 

130 

0 


82 2 

154 

G-4 

101 

13 

12 9 

79 3 

13 9 

H 2 

154 

22 

14 3 

79 6 

IS 6 

II-5 

111 

1 

09 

73 2 

12 9 

ii-7 

12S 

1 

OS 

81 0 

154 

M-2 

103 

0 


56,8 

13 9 

M-7 

94 

32 

34 0 

62 7 

10 2 

M-9 

114 

7 

6 1 

71 1 

14 5 

S-6 

83 

1 

12 

81 5 

15 1 



Four-year group 



B-6 

77 

15 

19 5 

897 

18 8 

F-3 

m 

7 

52 

76 9 

15 3 

G-4 

157 

115 

73 2 

70 7 

11 9 

11-2 

50 

25 

50 0 

55 8 

17 5 

H-5 

102 

0 


74 9 

10 7 

H-7 

152 

53 

34 9 

76 5 

19 1 

M-2 

150 

4 

27 

62 9 

13 8 

M-7 

98 

82 

83 7 

67 5 

8 9 

M-9 

130 

90 

69 2 

64 + 

14 7 

S-6 

96 

1 

1 0 

77 3 

15 5 
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Since none of the childicn entered befoie the age of two and a half 
years, the total numbci of days for which data wcic available was 
less for the two-year group. 

The lesults arc shown in Table 11 The numbci of cases is too 
small to pci mu a satisfactory comparison of the two gioups How- 
ever, as given, the figuies tend to be sirculai foi the two gioups, and 
suggest that it may he possible to get the same results from the 
study of a small gioup of cluldicn ovei a longei penod of time as 
fnom a huge gioup. 

The pci cenuge of those who did not sleep in the afternoon was 
also similai in the two gioups The conipaiative figures for the 
percentage of days when some childiCn did not sleep was 4 0 for the 
entue gioup, 4 4 foi the selected gioup, foi the two-ycai -olds , 9 9 
and 6 7 foi the thiec-yeai-olds; and 29 and H2 foi the fom-vear- 
o Ids, 

Table 12 shows in detail the dmation of afternoon sleep and the 
pciccutage of days piescnt when bicep was not taken, foi the selected 
group of 10 chi Wien The data show wide individual diftctences 
in the numbei of days when sleep was not taken. In six children 
duiat-ion of sleep did not decrease with increase in age, even in the 
fourth year of age, s.evcial of the children slept m the afternoon 
almost eveiy day they were at school. Table 13 shows the duration 
of preslcep in the selected gioup of 10 children Both tables show 
wide individual valuations among child ien m afternoon sleep and 
pieslecp, and suggest the impoitance of considering the needs of the 
individual child in this respect 


TABLE 13 

Duration or Preislfep or Sflectid Group or Ten Ciiildrfn 


Child 

Two-yeai group 
Mean SD 

(minutes) 

Duration of picslcep 
lliree-yem gioup 
Mean SD 

(minutes) 

Foui-year gimip 
Mean SD 

(minutes) 


21 9 

13 2 

22 9 

13 0 

33.8 

15 1 

F4 

24 7 

166 

22 5 

116 

33 5 

14,5 

G-+ 

Z6 4 

15 1 

341 

15 8 

42 0 

119 

n-2 

111 

82 

23 7 

18 2 

40,8 

15 8 

H-5 

27 9 

114 

21,8 

12 2 

148 

62 

H-7 

17 3 

10 S 

22 7 

121 

+0,3 

15 4 

M-Z 

33 0 

201 

2U 

m 

201 

13 2 

M-7 

31 3 

154 

35 6 

20 4 

40 0 

10,9 

M-9 

2S0 

12 3 

33 6 

139 

48 1 

14 4 

S^6 

33 3 

21 3 

191 

191 

221 

n 3 
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D Summary of Findings 

1. Evidence was found of a slight but true decicasc m duration 
of aftcinoon sleep with increase in age 

2 Evidence was found of a slight but true increase in duration 
of aftcinoon picslecp with incicasc in age, 

3 Fiuthci evidence was found that aftcinoon sleep tends to diop 
out with increase in age 

4, Seasonal diffciences in the duration of aftcinoon sleep and 
picslecp were found to be negligible- 

5 No significant differences weie found m duration of afternoon 
sleep and prcslcep on Mondays and Fridays 

6. No evidence was found that the numbei of childicn in the 
room was an influencing factoi upon the nimibci of children who 
slept* 

7 Wide individual diftci cnees vvcie found in the duration of 
aftcinoon sleep and piesleep 
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CHILDREN'S THINKING ABOUT NATIONS AND 

RACES* 1 


Psychological Sit vice Cc/tln, SI Louis } Missoni i 


H. Mfltzlr 


A, Iniroduciion 

Of maiked significance in ptcsent-dny social disharmony aie 
the l+cc and nationality attitudes of people 2 Of particular im- 
poitance educationally «aic the concepts and attitudes the school clnl- 
dien aic developing What clnldien think about nations and races 
is impoitant, fiist, because it is indicative ot adult beliefs which 
influence then thinking Of even gieatci social significance is the 
fact that the notions and attitudes clnldien obtain in their early 
years they all too often hang on to as adults In the woids of 
Havelock Ellis, "It is in youth that the questions of mature age 
can alone be settled, if they ever aie to be settled, and unless we 
begin to think about adult pioblcms when we are young, all think- 
ing is likely to be in vain" (4) 

In his very comprehensive study of minouty peoples in the United 
States, Donald Young e\pi esses the opinion that “not a single indi- 
vidual in the United States is permitted by his own beliefs and by 
the conti oiling attitudes ot Ins group to lcg.ntl his fellows as in- 
dividuals lather than as mcmbeis of some class or caste based on 
racial oi national ancestiy, and chaiactciizcd thereby” (18) These 
attitudes, he adds, "affect beliefs in inborn qualities, limit employ- 
ment, fix the place of residence, influence foims of reel cation, and 
go so far as to picscnbe pcimlssible vanetics of social relationships” 
The picscnt study is one of a senes concerned with the develop- 
ment of nationality and lace attitudes of Ameiican children In 

^Received in the Editorial Office on Decembci 6, 1939 
Taper picsented bi’foic Midwestern Ps>rhologieal Association meetings 
of 1939 in Lincoln, Neb Foi help in woiknig up the mateiml, the lvritei 
is gieatly indebted to his secretaiy, Mis Ruth Ilavemann 
^Because in this investigation we me inteiested in a study of actual people 
and the way they think, the woids "nations” and "races" are used roughly 
■is the average man in everyday life uses them, tins means a lumping and 
at times a confusing of factois which aic biological, cuUiunl, and political 
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picvious studies we have rcpoited the group picfeienccs in nation- 
ality and race attitudes, indicating the cftects of lcligious, economic, 
and race diftcicnces on the nationality prefeicnccb of cliildicn (11) 
In d second study we have reported the preferences and stci cotypes 
of one minority gioup, a group of coloied childien (12) In a third 
study wc repoited the icsults of an investigation of changes that 
have taken place m the attitudes of children toward peaceful and 
warlike nations between 1934 and 1938 (9), In the present study 
it is planned to investigate the natuic of children’s concepts foi the 
pm pose of tin owing light on the following questions concerning 
children's thinking about nations and laces (a) What do childien 
think about the nations and laces studied ? (b) What is the extent 

of steicotvpy that appeals in child ion's thinking about nations and 
laces'* That is, to what extent is theic a concentration m then 
icasoiis and convergence of judgment foi believing as tliev 
(e ) Why do childien feel as they do about these nations'* What 
masons do they give for liking, disliking or being indifferent to 
them? (d) What do the concepts signify as cues oi sets foi social 
interaction in the Amencan scene ? To what extent, that is, do thev 
signify favoiable possibilities for fiiendly intei action, oi, on the 
other hand, to what extent do they signify hostile interaction 
lelations? 

B The Children Examined 

In 1934 we investigated the nationality attitudes of 2422 St Loins 
school childien The findings m the present investigation aic based 
on a study of 990 childien selected fiom this 1934 group and an 
additional 330 childien examined in 1938 to peimit the effects of 
lcccnt woild events to register in children's lcporting of then notions 

Of the 990 subjects examined in 1934, loughly 18 pei cent aic 
taken fiom a lich school distuct, 64 per cent fiom two schools in a 
middle class distuct, and 18 per cent fiom a school in a lowei class 
distuct Of the 1938 group, approximately 58 per cent \\eic taken 
fiom a school in a distuct that is dominantly middle class but also 
lias some incoming pool and some outgoing rich m the total popula- 
tion, and +2 per cent fiom schools in i datively pooler distncts The 
total population examined, then, is composed of 1320 children, 13 
per cent of whom come fiom a relatively rich district, 62 pei cent 
fiom middle class districts, and 25 pei cent fiom relatively poor 
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tl isLi lets Tins is not exactly a pci feet sampling of the St Louis 
population, consul ci eel fiom the point of view of economic back- 
gioimd, but it is not fat fiom it The chiLlicu examined wcic 
selected fiom the fifth giadc th lough the eighth grade, inclusive. 
With appioximately the same numbci fiom each guide, and langc in 
age fiom nine to 16 

C Procedurf 

The lnstnictions printed on top of the mimeographed sheet filled 
out by each child lead as follows: " Place a check mmk in the one 
squaie of each line which best descubes yout feeling foivaid the 
nation 01 iace listed on the left" These instiuctions wcic followed 
by a list of 21 nationalities on the left side of the sheet. On the light 
of each nationality weie ananged spaces foi checking the dcgiec of 
feeling, The nationalities and i.iccs listed wcic Amencan, Anne- 
mail, Chinese, Englishman, Fienchman, German, Greek, Hindu, 
Iiishman, Italian, Japanese, Jew, Mexican, Negro, Pole, Russian, 
Scotchman, Spamaid, South Amcncan, Swede, and Turk The 
langc of intensity of feeling included intense like, like, ncutial, dis- 
like, intense dislike When finished checking then degiccs of feel- 
ing, the childicii were instiuctecl to lead with the examiner the 
directions at the bottom of the sheet, which wcic " Why did you 
mmk the above as yon did ® In the blank spaces at the light, write 
youi leason foi each selection Jt Space foi writing out these reasons 
was ananged to the right of the space allowed foi checking feelings 
It is these icasons given by the children foi the feelings they cx- 
pics&ed which form the source materials of the present investigation 
The examine! in each classioom illustrated on the blackboard the 
way to fill out the sheets To fuithci assure the undci standing of 
ducctions by the childien they wcic instructed to laisc then hands 
if m doubt, and in all instances the examiner answered each question 
of every child who signified a need. 3 The wavb of ticating the 
matcnals, including the natuie of classifications used, will be dc- 
scnbcd along with the specific findings of the pioblcms as consideicd 

Tor cooperation in making the subjects a“\ mlnble and the examination of 
them possible, the wntci wishes to exptess Ins thanks to all the children 
examined, then tcacheis, then pnncipals, and then ndnumstiators in the 
St Louis school system Paiticulaily is he indebted to Di Ileniy Gcilmg, 
Superintendent of St Loms Schools, Gccmrc R Johnson, Dncctoi of Tests 
and Mcnsuicments, Miss Jennie Wahleit, and Miss Mmy A Thompson 
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D Findings 

1 JFhat Chihli en Think About 21 Nations and Races 

Relatively few of the nationality ami i<ice piticience studies have 
investigated the notions oi concepts the subjects have Bialy and 
Katz (5), in then study of the lacial stci cotypcs of 100 college 
students, had then subjects check a list of tnuts foi dcscnbmg each 
of 10 gioups studied. In their study they lepoic the 12 tiaits 
checked foi each of the 10 gioups. Steicotypy they indicate by 
lepotting the least numbci of tiaits which must be taken to include 
50 pci cent of the possible assignment foi each group Zeligs (19), 
m hex study of lace concepts of 200 sixth grade children, rcpoits 
only the single most common concept given by the child len to each 
of 38 nations and races studied. Illustrative examples of concepts 
given for favoiable, neutial, and unfavorable i dictions to Ameri- 
cans, Jews, and Negroes arc also included by her. No quantitative 
treatment of the data is made by this investigatoi The method 
used in the present study is proposed to yield the advantage of the 
naturalness and spontaneity obtained by Zeligs, who had the children 
give theii own notions lathei than check a list given to them by the 
investigator, and also the advantage of more quantitative treatment 
of the results made by Katz and Bialv in their study of stereotypes 

In Tabic 1 aic presented the six most common notions given by 
the children Studied of each nation oi iace, The number of men- 
tions and the pei cent of the total leasons aie indicated in each 
instance Whcic "Don't know” or “No good reason” oi similar 
non-content answers late among the first six most frequently given 
anothci content answer is added. 

In the ongitial data we have tabulated separately the frequency 
of mentions for the 1934 population as well as the 1938 population 
Generally speaking, the concepts of the various nations and races 
given by the children in 1934 parallel those given in 1938 The 
largest differ cnees appeal in their greatly increased awaicness of 
peace and war attitudes of nations, and this has already been re- 
ported m detail m a previous study (9). 

Related to this inci eased awaiencss of peaceful and wail ike ten- 
dencies in nations aie some concepts which appear in 1938 but not 
in 1934 Outstanding is increased thinking about Amenca in temis 
of its being a laud of comparative ficcdom, a laud which has k- 
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TABLt 1 

Tut Most Common Raci ano Nation ality Notions 01 Amiiucan Ctiiidrin 


Nation 01 race 

Moit common notions for 
each nation 

Niimbci of 
mentions 

Per cent 

A mci ican 

I am an American! it’s my nation 

951 

72 27 


Good, met, kind 

92 

6 97 


They aie my friends, acquaintances 

57 

4 32 


I like them 

39 

2 95 


Honest, fan and squnic 

20 

1 52 


Peaceful 

18 

1 36 

A) men uw 

Not acquainted, don't know much 
about them 

796 

60 30 


Don’t know, no good icuson 

69 

5 23 


Good, nice, kind 

Neutial, don’t like oi dislike 

51 

3 86 


+6 

3 43 


1 hke them 

19 

1 4+ 


Nothing against them 

17 

1 29 


They aic my friends, acquaintances 

16 

1 21 

Chinese 

Not acquainted, don't know much 
about them 

291 

22 05 


Good, nice, kind 

They aie my fi lends, acquaintances 

83 

6 29 


57 

4 32 


Their ways 

47 

3 56 


Neutial, don't like ru dislike 

47 

3 56 


Sly, sneaky, ciufty 

40 

3 03 


Don’t know, ho good reason 
Peace-loving 

38 

2 83 


36 

2 73 


I don’t like them 

36 

2 73 

Englishman 

They’re much like us 

186 

14 09 


Good, nice, kind 

I am of English descend 

160 

12 12 


123 

9 32 


Not acquainted, don’t know much 
about them 

123 

9 32 


They me my fnenda, acquaintances 

100 

7 53 


Om fmefatheis, oui mother country 

82 

6 21 


Then speech, accent 

63 

4 77 

Ft nichman 

Not acquainted, don't know much 
about them 

232 

17 53 


Good, nice, kind 

181 

13 71 


Tiny me in> friends, acquaintances 

89 

6 74 


I am of French descent 

72 

5 45 


Helped us in war, mu jllies 

71 

5 38 


Then speech, accent 

59 

4 47 


I like them 

51 

3 86 


Don’t know, no good reason 

46 

3 48 


Friend of Amenta 

31 

2 35 
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'I ABLE I (continued) 


Nation or race 

Most common notions for 
each nation 

Number of 
mentions 

Per cent 

Goman 

I am of Gennnn descent 

256 

19,55 


Good, nice, kind 

142 

10 76 


They arc my fi lends, acquaintances 

122 

9 2+ 


Not acquainted, don’t know much 
about them 

113 

8 55 


Had wai with us, fought against ns 

54 

4 09 


Then tieatmcnt of the Jews 

50 

3 79 


Wai -loving 

47 

3 56 

Gl Qek 

Not acquainted, don’t know 7 much 
about them 

404 

30 61 


They aie my friends, acqunmtnrtces 

107 

8 11 


Good, nice, kind 

85 

G4+ 


Don’t know , no good icasoq 

55 

417 


Neutl al, don’t like qi dislike 

41- 

3 33 


I cloji’t like them 

41 

311 


I am flf Gieek descent 

35 

2 65 


Then wnvs 

35 

2 65 

Hindu 

Not acquainted, don't know much 




about them 

536 

40 61 


Don’t know; no good icasoii 

8S 

G 67 


I don’t like them 

46 

3 4S 


Magic, tricks, mystciy 

42 

3 18 


Then ways 

40 

3 03 


Neutl at, don't like or dislike 

33 

2 88 


Good, nice, kind 

30 

2 27 

Irish man 

I am of Irish descent 

257 

19+7 


Good, nice, kind 

182 

13 79 


Not acquainted, don’t know much 
about them 

15S 

U 97 


They aie my friends, acquaintances 

138 

1046 


Gay, jolly 

81 

6 1+ 


Don’t know, no good leason 

48 

3 6 + 


I like them 

39 

2 95 


Fi iendly 

33 

2 50 

Italian 

Not acquainted, don’t know much 




about them 

231 

17 50 


They me my friends, acquaintances 

167 

12 65 


Gooch mce, kind 

132 

10 00 


I am of Itnliau descent 

61 

+ 62 


Neutral; don't like 01 dislike 

5+ 

+ 09 


Don't know, no gcod reason 

I like them 

54 

+ 09 


4 n 

103 


Their ways 

38 

2 88 
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TA13LE 1 (continued) 



Nation or mce 

Most common notions foi 
each nation 

Nuiiibci of 
mentions 

Per Cent 

Jnparusi' 

Not acquainted, don't know much 
about them 

Wai -loving, like to fight 

Wm on China; treatment of China 
Neutral, don't like or dislike 

Their wajs 

Good, nice, kind 

Don't know, no good iea<-on 

I don’t like them 

They au my friends, acquaintances 

297 

10S 

89 

49 

47 

47 

43 

38 

34 

22 50 

7 95 

6 74 

3 71 

3 56 
3,56 

3 26 

2 88 

2 58 

JfHU 

Not acquainted, don’t know much 
about them 

167 

12 65 


They me my ft lends, acquaintances 

146 

11 06 


I am a Jew 

123 

9 32 


Good, nice, kind 

101 

7 65 


I don’t like them 

59 

4 47 


Cheaten, gyppeis 

Don’t know, no good reason 

44 

3 33 


44 

3 33 


Ncutial, don’t like oi dislike 

40 

3 03 


Then ways 

37 

2 80 

Mexican 

Not acquainted, don't know much 
about them 

323 

24 47 


Good, nice, kind 

96 

7 27 


They aic my friends, acquaintances 

76 

5 75 


Don’t know, no good i cason 

67 

5 08 


Ncutial, don’t like or dislike 

50 

3 79 


Then ways 

40 

3 03 


Our neighbors, live on the same continent 36 

2 73 

N cot o 

Good, nice, kind 

147 

11 14 


Not acquainted, don’t know much 
about them 

13(5 

10 30 


They’ie not like us 

107 

8 11 


They aie my fi lends, acquaintances 

86 

6 52 


Dirty 

68 

5 15 


Don’t know, no good reason 

61 

4 62 


Neutinl, don’t like or dislike 

56 

121 


I don’t like them 

49 

3 71 


Industrious, good workers 

49 

3 71 

Pole 

Not acquainted, don’t know milch 
about them 

544 

41 21 


Don’t know, no good reason 

95 

7 20 


Good, nice, kind 

91 

6S9 


They are my fi tends, acquaintances 

55 

417 


Ncutial, don’t like or dislike 

40 

3 03 


I am of Polish descent 

36 

2 73 


Then wavs 

22 

1 67 
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TABLE X (ronfinued) 


Nation 01 rncc 

Moat Lommon notions for Number of 

each nation mentions 

Per cent 

Russian 

Not acquainted, don’t know much 




about them 

417 

31 59 


Good, nice, kind 

93 

7 05 


Don’t know; no good reason 

£6 

6 52 


They axe my fi lends, acquaintances! 
Neuttal, don’t like or dislike 

+9 

3 71 


+3 

3 26 


I am of Russian descent 

41 

3 11 


Then ways 

S3 

2 50 

Scotchman 

Not acquainted, don’t know much 




about them 

262 

19 85 


Stingy, tight 

112 

8 48 


Good, nice, kind 

112 

8 48 


1 am of Scotch descent 

84 

6,36 


They are my fi lends, .acquaintances 
Don’t know, no good leason 

SO 

6 06 


65 

4,92 


Thrifty 

48 

3 64 

Spam aui 

Not acquainted , don’t hnoT\ much 
about them 

327 

24 77 


Good, nice, kind 

106 

8 03 


Don’t know, no good icason 

80 

6 06 


They are my friends, acquaintances 

63 

4 77 


1 like them 

47 

3 56 


NeuUal; no good reason 

44 

3 33 


Then* dancing, good danceis 

38 

2.38 

South Am a icon 

Not acquainted , don’t know milch 
about them 

425 

32 20 


Good, nice, kind 

95 

7 20 


Don’t know, no good icason 

81 

6 36 


I like them 

49 

3 71 


Neutral, don’t like or dislike 

48 

3 6+ 


Our ncighhois; live on the same continent 

46 

3 48 


They’re much like us 

42 

3 18 


I’ve rend about them , studied nbout them 

42 

3 18 

Swede 

Not acquainted, don’t know much 
about them 

391 

29 62 


Good, nice, kind 

Don’t know; no good reason 

147 

11 14 


93 

7 05 


They are my friends, acquaintances 

65 

4 92 


T like them 

36 

2 73 


Neutral; don’t hkc oi dislike 

33 

2 50 


X am of Swedish descent 

32 

2 42 


Pencedovirg 

32 

2 42 

TmH 

Not acquainted, don’t know much 
about them 

495 

37 50 


Don’t know * no good reason 

402 

7 7*3 


Mean, cruel 

60 

4 55 


Good, nice, kind 

I don’t like them 

47 

3 56 


46 

3 48 


Neutral; don’t like or dislike 

44 

3 33 


War- loving 

28 

2 12 
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ligious ficcclom, ficcdom of speech Theie wcie nine such mentions 
m 1938 and none in 1934 Othci reasons fui expressed feelings 
toward Amencanb aic they aic educated, advanced and modern; 
loval, faithful] all for one, one for all, mind their own business, 
industiious, don’t think thcy’ie hettei than anyone else, have made a 
great nation out of nothing, whenevci they fight, they light foi 
freedom , biavc, self-reliant Only one child expressed a dislike 
for Amci leans, calling them two-faccd and dishonest 1 

The childien’s notions of the Chinese have changed faulv much 
between 1934 and 1938 “Sly, sneaky, ciafty” appears as one of the 
si\ most frequently mentioned notions because of its frequent men- 
tion in 1934 In 1938 the children moie often think of the Chinese 
as being faithful, fnends of Aracnui, oppressed, advanced, and of 
Chinn as a nation that descives pity and that fights foi its lights 
and is defending itself against Japan Same notions expressed in 
1934 again appeal in 1938, such as the Chinese aie uncivilized and 
backward* 

Children's notions of the English, other than those included m 
the most ficquently given, refen cd to then sportsmanship, then 
being civilized and modem, industiious, honest, fair, and square 
Moie specific icsponses toward the behavior of the English govern- 
ment appear in 1938 For example, one child desuibes them as 
fighting fox peace and the Jew* xn Ax ah i a ; anothci describes them 
as being full of duty politics 

A numbci of the child icn’s factions toward the Ftenclmien are 
influenced bv oui eaily histoiy and the fact that Fiance helped us 
in the Revolutionary War , gave us the Statue of Liberty, and also 
by tlie fact that wc weic on then side in the World War A 
numhei of iefeienc.es also appeal to the fact that the Ficnch have 
beautiful architect me, ait woik, and cathedrals 

The most obvious change m the chiUUm’s reactions toward 
Geimans is that tlicic is a diopping off of such qualities as gay and 
jolh, industiious, intelligent and friendly, liicli got anywhcic from 
10 to 15 mentions in 193+ and only two oi three mentions m 1918 
In the 1938 responses of the children theie is a substantial increase 
in thinking of Geimany as being a tiouble makci, a pcisecutoi of 
people, a nation that may cause a woild war, and unfavorable 
iefci cnees to Hitler 

Tor <i complete piofile of this child’s nationality preferences see (9) 
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Though tile thildien know telatively little about the Hindus, 
they do think of them lather often, mrnc so than they do of other 
nations, in tcims of religion In their leactions to the Irish, aside 
fiom thinking of them in terms of being gay arid jolly very often, 
so that it rates among the fiist six reasons, they also think of them 
as being good hghteis, who fight for their rights and have hot 
tcmpeis, In leaction to the Italians, the children as a whole seem 
to know not too much about them. Twenty-five child icn thought 
of the Italians in teim$ of their food and! cooking, mostly favoiablc, 
and 19 m terms of their music and singing. In 1934 there were 
23 children who thought of the Italians ns being friendly, but there 
were only four such lesponses in 1938 

Reasons, other than the first six oi seven given, for liking the 
Jews £\re that Jesus was one, they ,ue religious, intelligent and 
smart, gay and jolly, honest, peaceful, Reasons for disliking them 
include ■ they are stingy, because of their religion, aic not Chnstian, 
crucified Chiist, don't; mind their own business, try to run our 
country, are not fi lends of America. Notions other than those listed 
in Tabic 1 for the Mexicans are they are interesting, like their 
dress, they arc much like us, are mean, sly and sneaky, dirty, have 
good music and singing Reasons other than the most frequently 
given for liking the Negro include they are as good as we are, arc 
fiiendly, industrious, gay and jolly; are treated badly. Reasons for 
disliking them include they take advantage of the whites, rob, steal 
and commit cumes; are mean, tieachcrous, and should have stayed 
in Africa 

Of the Poles the children m general know lelntivcly little Their 
notions, othet than those listed in Table 1, include, industrious, 
peaceful, dirty, mean, fnendly. Frequently mentioned notions about 
the Russians leferred to their dancing, music and singing, and dress 
Communism was given as a reason for disliking them more often in 
1934 than in 1938 In 1938, the Russians were thought of more 
frequently as people who weie trying to build up then country and 
impioVe themselves. 

Aside fiom the most frequently given notions, the Scotch are most 
often thought of as intelligent, gay and jolly, honest, industnous, 
and having fine music. The Spaniards arc ficqucntly thought of 
With leferencc to their music, dress, their bullfights, and expira- 
tions South Amei leans are thought of as industrious, uncivilized, 
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mean, dangerous, fiicndly, polite and k fined, and as a friend of 
America, Some frequently mentioned notions concerning the Swedes 
include they aie industnousj mind their own business > aie strong 
and healthy, friendly, civilized, and advanced The Turks aie most 
ficqucntly described as being dangerous, savage, and uncivilized 
There aie also numerous references to their religion and to their 
wars with Christians, 

2 Steieotypy m Chddiens Concepts of Nations and Races 

That our childicn’s race concepts tend to be stereotypes — pictures 
in the head — in the sense in which Lippman 6 /list analyzed thcii 
influence in the fonnation of public opinion can easily be observed 
fiom the data repotted m Table 1 A more concise picture of the 
extent of stereotypy in reasons given can be obtained from tile data 
lcpoitcd in Table 2 Here is reported the convergence of judgment 
as indicated by the concentration of answers found in the reactions 
of the children to each nation oi lace Concentration or convergence 
is icported in tcims of percentage of the total number of possibilities 
for the first six most common notions The columns aie presented in 
reverse order ; the total per cent for the first six notions appears in 
the first column, and the pei cent of the most ficquently mentioned 
appears in the last column 

A glance at the foiegomg tnblc wuheates a. fan amount of stereo- 
typy m children's thinking about all nations and races. Stereotypy 
considered in terms of concentration of answers is generally the 
result of the childien having one or relatively few fixed notions that 
appear over and over again. In a few instances concentration is re- 
enfoiced by the children's ignorance about the nation Responses 
to America illustrate the formci, reactions to Armenia, the lattci 
In all but three of the nations and races listed, the first six most 
frequent notions include more than 50 per cent of the total number 
of i espouses The three are the Chinese, the Negio, and the Jew, 
and the first seven most frequent mentions in all instances pass the 
50 per cent mark The first two mentions hit the 50 per cent zone 
for the Hindu in 1938, the fiist three in 1934 The first three 

®For a discussion of the meaning of stereotypes the reader is refened to 
Walter Lippman’s Public Opinion (8), Stuart Rice's Quantitative Mithods 
ui Politics ( 16 ), and Mcltzer’s “Personification of Idcnb and Stereotypes in 
Problem Children” (13) 
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TABLE 2 

Stereotypy in Ciiudkln's CoNctrrs or Nations and Racls 



1 

L otfll Ot 

Total ut 

Total of 

Tutnl of 

Total of 

Total of 

Nation or race 

lit 6 

1st S 

1 st 4 

1st 3 

1st 2 

1st only 

Am ei ican 

193 + 

91 84 

90 63 

89 22 

85 79 

80 94 

74 37 


1938 

86 67 

83 94 

81 21 

78 48 

74 24 

66 06 

Armenian 

1934 

77 86 

76 15 

74 13 

70 09 

65 75 

60,80 


1938 

72.12 

70 91 

69 09 

67,27 

64 85 

58 79 

Chinese 

1934 

1605 

42 41 

38,37 

34 33 

29 79 

23 63 


1938 

47 27 

+3 33 

39 39 

32 72 

25 75 

17 27 

Englishman 

1934 

62 22 

55 55 

47 27 

38 68 

28 98 

16,16 

1938 

49 69 

44 84 

38+8 

30 60 

22 VZ 

12+2 

Frenchman 

1934 

54 25 

49 70 

44- 14 

^8 08 

3141 

16 H 


1938 

51 52 

47 28 

42 73 

37 S8 

30 91 

2182 

Geimnn 

1934 

60 51 

55 76 

50 81 

+2,73 

33 13 

21 11 


1938 

51.51 

+7 57 

40 60 

32.42 

24 24 

14,24 

Greek 

1934 

56 68 

53 0+ 

48 90 

44 35 

38 59 

30 91 


1938 

56 96 

54,5+ 

51 81 

47 57 

39 09 

29 70 

Hindu 

1934 

60 41 

57 48 

54 15 

50 61 

46 06 

40 00 


1938 

S9 99 

57 87 

55 75 

53 63 

50 90 

42 42 

liishman 

1934 

65 74 

62 41 

55 95 

45 45 

33 53 

19 29 


1938 

64 87 

60 02 

54 8+ 

44 54 

32 42 

20 00 

Italian 

1934 

54 45 

50 41 

+5 97 

+0 21 

29 60 

16 77 


1938 

52 +5 

49 42 

+5 18 

40 OG 

31 82 

19 70 

Japanese 

1934 

47 46 

+3 62 

39.48 

35 14 

30 70 

24 6+ 


1938 

57 88 

55 46 

52 73 

50 00 

36 36 

20 30 

Jew 

1931 

49 79 

46 46 

41 61 

33 53 

22 52 

11 31 


1938 

47 29 

43 05 

38 81 

33 63 

27 27 

1636 

Mexican 

1934 

50 91 

47 37 

43 53 

38 58 

33 33 

25 35 


1938 

46 69 

43 36 

39 72 

34 54 

29 09 

21 82 

Negro 

1934 

46.45 

41 60 

36 15 

29 89 

20,50 

11 01 


1938 

46 36 

42 42 

3S 18 

31 S2 

2 + 55 

13 03 

Pole 

193 + 

64 73 

61 60 

58 47 

53 42 

46 15 

38 78 


1938 

66 98 

65 46 

63 64 

60 91 

55 15 

48 48 

Russian 

193+ 

5627 

53 04 

49 SO 

15 86 

39 29 

32 12 


1938 

52 73 

50 00 

46 97 

43 03 

36 67 

30 00 

Scotchman 

1934 

54 43 

49 80 

43 64 

37 18 

28 49 

18 79 


1938 

53 34 

48 49 

43.64 

37,88 

30 91 

23 03 

Spaniard 

1934 

51 01 

47 78 

+3 74 

39 40 

33 34 

24 75 


1938 

53 05 

49 11 

43 93 

37 87 

31 51 

2+ 54 

South 

1934 

56 97 

53 03 

47 27 

13 23 

38 S9 

30 91 

American 

1938 

57.26 

54 84 

52 42 

+9 Q9 

44 24 

36 06 

Swede 

1934 

60 09 

57 46 

5+ 13 

48 88 

41 61 

29 59 


1938 

59 70 

55 76 

5121 

44 85 

38 18 

29 70 

Turk 

1934 

61 71 

58 48 

54 84 

50 60 

45 45 

37 98 


1939 

5S17 

54 84 

51 51 

+8 18 

44 54 

36 0G 

Median 

1934 

56 68 

53 04 

47 27 

12 73 

33 34 

2+ 75 


1938 

S3 34 

50 00 

46 97 

43 03 

32 42 

23 03 


41 60 — 36 15 - 29 89 - 20 50 - 1101- 

90 63 89 22 85 79 80 94 74,37 

42 +2 - 38 18 - 30 60 - 22 42- 12 42 - 

83 9+ 81 21 78 48 7+ 2+ 66 06 


1934 46 05 - 
91 84 
1938 +6 36 - 
86 67 


Range 
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mentions include 50 pei cent or moic of all icasons given foi ex- 
picssed feelings toward the Pole in both ycais 1 hey pass the 50 
pci cent zone foi the Tuik m 1934, but it takes fom mentions to 
pat>s that zone m 1938 The Irish and the Swede pass the 50 pci cent 
zone m foui mentions in both years The child ten's reaction to 
Gennany and England is less stereotyped in 193S than it is in 193+ 
Whereas in 1934 the 50 pci cent zone is passed bv the foui most 
frequent mentions, this maik is not passed in 1938 until the fiist siv 
Reactions to the Japanese, howcvci, show increases in stueotypv in 
1938 ovei 1934 Appaientlv the events in Europe have made 
childien become mote .uvaic of specific situations, paiticulatly in 
iclntion to England and Gennany, and their i espouses have there- 
fore become moie difteicn tinted towaid these two nations. Stereo- 
type is theiefoie dcci eased The degices of stereotypy m both 1934 
and 1938 foi the othci nations arc indicated in the table 

3 Reasons fot Child) en's Feelings About Nations mid Races 

From the data thus far presented, it is obvious that childien have 
definite piefci cnees and have reasons foi them They have leasons 
foi their like and dislike foi and indifteience to the vanous nations 
studied* To describe all the leasons given by the childien foi then 
leactions towaid eveiv nation studied would take too much space, 
because the children give a laigc vanety of reasons for their feelings 
Foi example, foi their expicssed feelings towaid a single nation 
which is generally favored, England, they give 825 reasons foi 
liking, 147 for mdiftcicnce, and 17 foi dislike For then expicssed 
feelings towaid one of the least favoicd nations, Tuikcy, they give 
123 reasons for liking, 547 reasons foi indiffciencc, and 365 foi 
disliking The total nuinbci of icasons given bv all children for 
liking all nations studied is 10,748, for indifteience, 10,741 leasons 
weie given by the children, and for disliking, 4,125 icasons Since 
in this papei vve are interested not only in the specific notions of 
the childien towaid each nation but also in the icasons they give foi 
liking any nation oi disliking any nation qi expressing any feeling 
towaid any nation, by lumping all icasons for expression of a feel- 
ing toward all nations we gam some insight into the natuie of the 
cluldicn'b nationality feelings It is a fact that the nuinbci of 
icasons given by children for their feeling is to some extent dctei- 
nnned by their vocabulary or the qualities with which they aic 
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familial, and they will give many of the same leasons foi expos- 
ing feelings toward many nations. In Table 3 \vc arc giving the 

TABLE 3 


Ten Most Common Reasons tor Liking All 

Nations or Races 

Rcnsui 

Total 

Percent 

Good, nice, kind 

1595 

14 84 

They arc my fucnds, acquaintances 

1287 

U 97 

I am one, it is my nationality 

1074 

9,99 

I am of — descent 

1001 

9 31 

I just like them 

626 

5 82 

They are much like us 

311 

2,89 

They arc friendly 

297 

2 76 

I don't know, no good reason 

273 

2,54 

Then ways 

266 

2+7 

Gay, jolly 

246 

2 29 

Total 

6976 

64,88 

(Total number of like mentions — 

10,748) 


10 most frequently mentioned reasons foi liking expressed by the 

children; the 10 most ficnquently mentioned reasons foi 

indifference 

in Table 4; and the 10 most frequently mentioned leasons for dis- 

TABLE 4 



Ten Most Common Reasons tor Indii-ference to All Nations 

Reason 

Total 

Per cent 

Not acquainted, don’t know much about ilicrn 

6011 

55 96 

Neutral; don’t like or dislike 

817 

7 61 

Don’t know, no good reason 

804 

7 49 

Good, nice, kind 

611 

5 69 

Some are all right, some aren’t 

238 

2 22 

Nothing against them 

223 

2,08 

They are my friends, I know some 

215 

2 00 

They aren’t like us 

150 

139 

Their ways 

133 

1,24 

I’ve read about them, studied about them 

79 

0 74 

Total 

9281 

86 42 

(Total number of neutral mentions- 

-10,741) 



liking in Table 5 These are presented in teims of mention and 
per cent Othei reasons given for each feeling are also indicated, 
without tabulations, directly following the first ten 

Illustrative of other icasons given for liking nations arc* honest, 
loyal, faithful, friendly, clean, tlmftv, intelligent, peaceful, mind 
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1 ABLE 5 

1 tn Mo^t Common Reasons for Disliking Ail Nations 


Reason 

Total 

Per cent 

I don't like them 

521 

12 63 

Not acquainted, don't know much about them 

422 

10 23 

Mean, ciuel 

282 

6 84 

War-loving, like lo fight 

254 

616 

They are not like us 

229 

5 55 

Their ways 

200 

4 85 

Don’t know, no good reason 

197 

4 78 

Duty 

169 

4 09 

Sly, sneaky, crafty 

117 

2 84 

No good, bad 

110 

2 67 

Total 

2501 

60 64 

(Total number of dislike mentions — 4,125) 


own business, industnous, speech, diess, music arid singing:, dancing, 
beautiful countiy, model n and advanced, skillful, biavc, good fight- 
eis, inteicstmg, fnend of America, tiade with us, manufacture 
many tilings, polite and lcfined, are Christian, their food or cooking, 
then ldigion^ aie oppressed, neighbors of the United States, don’t 
cause tiouble, geneious, good athletes, explorers, inventors, law 
abiding, ait talent and ait work, stiong and healthy, arc easy to 
get along with, patriotic, philosophical, paid therr debt to the 
United States, aie advcntuious, perseveiing, helped us in wars. 

Ulustiativc of other reasons given foi indifference to nations arc. 
they can't help their coloi , it’s not then fault they stai ted the World 
Wai , some nations yes, others no (with icferencc to South 
America), Mussolini — no, Mmic citizens — yes, and like people but 
not ruler (both with refeicnce to Italy). Aside from the obviously 
neutial reasons listed above, the majority of reasons given for in- 
difference to nations are duplicates of reasons given for liking and 
disliking 

Illustrative of other reasons given foi disliking nations arc un- 
friendly, appearance, greedy, rude, steal, rob, kill people, stingy, 
selfish, stupid, have a dictator, aie having wai, may cause a war, 
had a war with us, cheaters, dishonest, suspicious, don’t mind their 
own business, stubborn, lazy, have no ficcdom, want their own way, 
aren’t Christian, too aggressive, their attitude oi spmt, drunkards, 
pick on small nations, uncivilized, backwaid, don’t pay their war 
debt, fight foi land, want to rule the world, because of Hitler and 
Mussolini, conquest of Ethiopia and Austiin, enemy of America 
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4 Nationality and Race Attitudes of American Children 

The social significance of an attitude Uc$ m the fact that it icp- 
icsents a “set’ 1 01 determining tendency for interaction The extent 
to which American childien me set foi vanous styles of interacting 
adjustments with the 21 nations or iaccs is indicated m Table 6, 
Catcgoncs* used for classifying styles of adjustment aie fiist, identi- 
fication (in gioup), second, friendly intei acting icactions, third, re- 
actions which indicate ncutial acceptance, and, fourth, hostile in- 
teracting icactions The pci cent of '‘don’t know” answers reported 
in the last column aie included hcic because they also indicate an 
unpi edict able “set’ 1 fot intciaction 
A study of the foregoing table indicates that the clnldien, as fai 
as then sets oi cues foi ldalions with othei childien fiom all 
nations studied aie concerned, have icactions in 1938 that aie quite 
like those in 1934 The only diftciencc is in the laigci number of 
"don’t know’ 1 answcis given in 1938 Roughly, then teactions 
indicate that they can get along in fncndly manner or bettei with 
approximately 36 pci cent of childien fiom nations studied, can get 
along with ncutial acceptance or bettei with 49 pci cent, and towaid 
approximately 12 per cent have hostile interacting icactions The 
“don't know*’ answer* aie unpredictable in a lump, smcc they aie 
given chiefly for ncutial leactions but also aie given for like and 
dislike reactions 

In thcii fncndly interacting reactions, they rate the Englishman, 
Frenchman, and Inshman highest, and Aimcman, Hindu, and Turk 
lowest In then ncutial acceptance icactions, the Chinese, Italian, 
and Ncgio late highest, and the American, Englishman, Frenchman, 
Iiishman, and Swede rate lowest In their hostile in tei acting le- 
actions, the childien late the Hindu, the Japanese, the Jew, the 
Negro, and the Turk highest, and the American, Armenian, English- 
man, Ficnchman, and Irishman lowest 

E General Conclusions 

1 What climate of opinion influences children's thinking about 
nations and races is revealed in the picscnt study by an investiga- 
tion of the content of then concepts about these nations, the extent 
to which concepts tend to be stci cotypes in the sense of “pictures m 
the head” as fitst used by Lippman in his study of the formation of 
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rABLC 6 


N-vtuinm u-y and Rau \nimuts oi A\imc\N CmiDRrK 



Identi- 

% Friendly 

c /o Neutral 

% Hostile 

Yo Don't know 


fication 

interacting 

acceptance 

interacting 

and no reason 

Nation or race %(in gioup) reactions 

reactions 

reactions 

given 

American 

1934 

74 3 

23 8 

0 5 

0 1 

12 


1938 

66 1 

324 

0 6 

00 

09 

Armenian 

1934 

00 

125 

11 2 

40 

72 2 


1938 

12 

70 

6 4 

0 6 

84 8 

Chinese 

193V 

00 

22 9 

21 5 

26 9 

28 7 


1938 

06 

44 S 

18 2 

106 

25 8 

Englishman 193 V 

97 

692 

6 0 

1 3 

138 


1938 

13 0 

57 2 

10 8 

27 

16 3 

Frenchman 

1934 

61 

56 5 

U 1 

22 

241 


1938 

3 6 

47 0 

10 9 

30 

35 5 

German 

193V 

21 1 

36 7 

9 9 

188 

13 5 


1938 

14 2 

28 5 

12 1 

25 8 

19 4 

Greek 

193+ 

27 

22 4 

168 

17 5 

40 6 


1938 

24 

28 8 

158 

8 5 

44 5 

Hindu 

1934 

00 

9,9 

130 

24 2 

52 8 


1938 

00 

10 9 

103 

79 

70 9 

Irishman 

1934 

19 3 

46 9 

108 

33 

197 


1938 

20 0 

49 4 

91 

12 

20 3 

Italian 

1934 

58 

37 2 

188 

11 1 

27 2 


1938 

12 

29 1 

197 

18 S 

312 

Japanese 

1934 

00 

20 1 

20 0 

25 8 

34 1 


1938 

00 

8 5 

82 

582 

25 2 

Jew 

1934 

110 

26 5 

152 

26 4 

210 


1938 

46 

2S2 

164 

221 

28 8 

Mexican 

1934 

06 

29 8 

13 9 

137 

37 0 


1938 

1 2 

34 2 

17 0 

8 5 

39 1 

Negio 

1934 

00 

23 3 

25 4 

32 1 

19 2 


1938 

00 

30 3 

20 0 

22 8 

26 9 

Pole 

1934 

3 1 

184 

13 4 

8,9 

562 


1938 

1 5 

109 

106 

3 9 

73 0 

Rvissian 

191+ 

IZ 

22 0 

17 3 

107 

46 8 


1938 

27 

24 2 

15 2 

94 

48 5 

Scotchman 

1934 

62 

357 

17 0 

9l0 

32 2 


1938 

69 

303 

15 5 

49 

42,4 

Spaniard 

193 V 

09 

359 

16 1 

73 

39 9 


1938 

06 

28 5 

18 2 

94 

43 3 

South 

1934 

04 

326 

159 

5 5 

45 7 

American 

1938 

03 

23 1 

124 

2 1 

62 1 

Swede 

1934 

2 1 

3 V 6 

141 

40 

45 1 


m% 

33 

37 9 

too 

12 

47 6 

Turk 

1934 

01 

75 

137 

23 0 

55 7 


1938 

QG 

10 3 

124 

152 

62 1 

Average 

1934 

79 

29 7 

1-tc 

13 2 

34 6 


1938 

68 

2S6 

128 

11 3 

40 4 
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public opinion, then, reasons for liking, disliking, and being indiffer- 
ent to vanous nations and inccs studied, and the significance of their 
concepts as cues 01 sets foi social interaction in the Amcucan scene 

2 These findings can more adcquatch be undci stood if inter- 
preted in the light of previous studies concerning then piefciences 
and attitudes. Pievious studies rcpoitcd are "Gtoup Diffetences in 
Nationality and Race Piefeiences of Child) en" (11) and r ' Attitudes 
of Awe) lean Children Toward Peaceful and W m like Nations in 
1934 and 1938" (9) 

3 Fuitliei light on childien’s development of nationality and 
race concepts can be obtained by a study of grade to giade develop- 
inent and sex difteicriccb in these giades. This study is now in 
pi ogress 

+ Foi obtaining deepei insight into the foimatiori of these con- 
cepts and attitudes, fuither study by the use of intensive interview- 
ing methods including selected clinical case studies is indicated, 
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TICKLING AND LAUGHTER TWO GENETIC 
STUDIES* 1 

Dt pat taunt of Psychology, hitwdi GuUtge 


Ci mu:nci< Liuha 


Until tlic past decade studies of lauglun weir amccmed punu- 
pally with the laughtei nf adults and with the pi maples by winch 
laughtei pi (glueing situations could be classified (thcutics of laugh- 
ter) The appioach was speculate c and thuuetic.il lalhei than 
obsei vational Ruent studies, on the othu hand, have been laigelv 
obsei v.itional and at the nuisciy school level 

Tickling ivas used spaunglv 01 not at all in these investigations 
Ncvcitheles, one investigatoi lepoits, aftci an extensive use of a 
wide vanety of stimuli oil nuisciy school children, that tickling 
was the most dependable stimulus foi the pioduction of laughtei ( I ) 
Little is known about the genesis of the laughtei i espouse to 
tickling dining the pre-nut set y school vems One of the few com- 
pielicnsivc investigations of smiling and laughtei duimg the fust 
veai is that by Di Ruth "Washlnnn mute than 10 vcais ago (2) 
Though Di Washlnnn hci self was usually unsuccessful in pioduung 
laughtei thiough tickling, she icpoits th.it the inotlicis, when ic- 
iiuested to make then babies laugh, usually lcsortcd to tickling The 
following two paiaguphs contain juacticallv all Di Washlnnn 
has to say on the lclationship of tickling to laughtei in this mono 
giaph (page*, 480481) * 

‘‘Tickling Scs ci ill possible ways of stimulating tlic child 
by tickling were on the schedule, but these weie used with ex- 
treme conservatism, and, if at .ill, only at the end of the hour 
mtci spcised with dressing and measiiung The methods wcit 

^Received in the Editonal Office on November +, 1939 

201 



202 


JOURNAL OF GENETIC PSYCHOLOGY 


ns follows 1 With the subject in the prefericd position, eithei 
dorsal or seated, he was touched lightly just under the jaw- 
bone on cither side of the face, or, while the infant's knees 
were bare, the experimenter's fingCig weie played over them 
lightly, A third method wns to lean over the doisal child (or 
forward to the seated one) and whisper in his ear “Sometimes 
this is fiui” (note the numbci of sibilants in the sentence) 

Most frequently however the mother was asked to rtpoit on 
the ticklish places discovered in dressing, etc When the 
mother wns asked "to make the child laugh” with no indication 
of how to try to do so, she usually attacked him with intent to 
tickle, the most fnvoied legions being under the chin, under the 
anna or in the center of the abdomen 
“Comment The experimenter was successful m eliciting 
laughter only once in response to tickling (2+ weeks) The in- 
cidence of negative response and smiling response was about 
equal from 24 to $Z weeks The mothers were successful in 
eliciting laughter (one subject at each age level) at every level 
from 24 to 52 weeks 1 ” 

The comparative wealth of studies on the two to six year age 
levels and their dearth during tile hist two years is due, of course, 
to the presence of large groups of childien available fot expci imental 
purposes In modem nursety schools, Infants below the pteschool 
age are not conveniently giouped and usually live exclusively under 
home conditions which cannot leadily be conti oiled for experimental 
purposes, Nevertheless, it is during the first two ycflis of life that 
the laughter responses to tickling, as well as to other stimuli, orig- 
inate, By the time the child cnteis nursery school those responses 
arc well established 

The general purpose of this investigation was to obseive the 
genesis and development of the relation between tickling and laugh- 
ter during the first year until that lelationship had become more 
stable , more specifically, we sought to discover whether oi not 
laughtci would appear in response to tickling, as an aspect of the 
maturations! process independently of any association with other 
laughter provoking stimuli A secondaiy object of the investigation 
was to observe the characteristics of the total lesponsc pattern made 
innately to tickling 

To isolate the tickling stimulus from othei possible laughter 
producing tfiraul, \t M«s&aty to trcldms of the baby onV> 
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when those stimuli me absent That is to say, the baby should ncvei 
be tickled when he can sec 01 hear a person laughing oi when Liugh- 
tci is being pioduced or facilitated in him by jouncing, a peek-a-boo 
game or the like 

Since dependable controls aie difficult to introduce in the average 
home, it seems woith while to report the findings sccuied with one 
boy and one girl who did spend the fiist yeai of life under the 
conditions described in the preceding pniagisiph (A study of only 
one individual is significant, if thcie is ieason to believe that the 
study is of a chaiacteustic in which he is piobably typical of Ini- 
inanity in general ) These cliildicn wcie the authoi’s fouith and 
fifth children respectively According to periodic examinations given 
them by the staff of Fcls Rcscaich on prenatal and postnatal de- 
velopment, they had no physical, emotional, or othci abnoimalities, 
though they were both somewhat above avciage in mental and 
physical development. 

The mothers coopeiation was elicited in not tickling these chil- 
dicn, and in seeing to it that no one else tickled them, apart from 
the expci oriental sessions Dm mg those sessions the children were 
tickled fiist lightly and theu fanly vigorously by tile author’s, or 
the mother’s, fingeis, or occasionally by a tassel, undei the armpits, 
along the nbs, undei the cbm, in the sides of the neck, inside the 
knees, oi on the soles of the feet Before approaching the infant, the 
experimenter always concealed his face behind a \T by 15" piece of 
cardboard, having a nairow slit in front of each eye through which 
the infant could be obscivcd 1 While tickling, the experimenter 
always sought to keep a smffelcss, sobei cxpiession, even though his 
face was hidden behind the cardboard shield 

The expei iment was started with the fiist child when he was 
five weeks old and with the second child when she was 14 weeks 
old In neither child could hughtet be elicited by tickling at the 
start of the experiment Both cluldien laughed in lcsponsc to other 
stimuli (jouncing, peek-a-boo games, etc ) bcfoic they laughed in 
response to tickling. It was not until the boy was 31 weeks old and 
tlic girl 25 weeks old that laughter usually followed the tickling 

‘There weie three exceptions to this proccdme In one session a piece 
of linen, and in another session the left hand, was held in front of the 
face 7 lie third exception was the tickling effect of Calipers on the ribs, 
liming a medical examination 
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In both child lcn laugh tei in lcsponsc to tickling became fumly 
established during the thud quartci of the fiist yeai 

The following are the notes taken by the experimenter immedi- 
ately following each cxpenmcntal session Incidental obscivations 
on smiling and laughter responses to othci stimuli than tickling nre 
included in biackets 

RL J\fale Bon/ Novt/iiba 21,1932 

12-28-32 9 A M. 5 weeks RL lying on bed doling 

When tickled lie squirmed, moving aims, legs, tiuiik, and head 
Stalled to fret Opened eyes 

(R L smiled spontaneously when about si* weeks old He 
smiled sometimes after a long nap oi a good meal A few 
weeks Inter he usually untied when smiled at by bis mothei 
or by me ) 

1-10-33 9 30 P,M 7 weeks RL awake, waving arms, and 

fretting n little Ticklmg insults \w mu eased movement find 
continued fretting. 

1- 26-33 9 30 PM 9 weeks R L, awake, waving aims, find 

making up and down movements with legs When tickled his 
movements mcieascd, lie squiiinccl, fictted and ciicd, 

(2-17-33 10 AM 12 weeks Aftci his bath, Ins mothei 

moved his arms upwards, downwards and sidewards and bent 
them singing "Up and down, and down and up”, and smiling 
RL gave his first chuckle* When this situation was repeated 
toward the end of the same day no particular reactions ap- 
peared,) 

2- 19-33 1 PM 12 weeks One houi after feeding ILL 

,uvake When tickled he moved and staited to iry 

(2-23-33 9 30 AM, 13 weeks, RL naked at thq Fcls 

House f oi physical examination by Dr, II When Dr H’s 
calipers torched RL\ ribs he laughed aloud Di II did not 
have any cardboard sheet oi othei scieen m front of his face 
but he wn? leading the measurements at the time and had a 
completely sobt'T expression ) 

2-26-33 10 AM 13 weeks RL in bathroom On table 

Naked Ilrid just had a bath and was in a good humor When 
tickled there was «m increase of movement of nuns and kgs 
and hunk The head mov r ed from side to side, but there was 
no laughter, not even a smile, 

(2-27-33 9 VS A M 13 weeks After his bath lm mother 

oiled him nil ovci while talking and smiling to lum, when she 
said “Boo! Boo!” to him he laughed aloud) 
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3-5'31 10 AM 15 weeks Aftei his bnth Ills mother 
tickled him all over several times lie was veiy active, He 
did not smile ot laugh 

3-15-3-3 9 30 AM. 1 6 weeks After his bath while he waa 

still naked, I tickled him all over No particular reaction 

3- 20-33 7 30 V M 17 weeks RL lying on bed and playing 

with a i attic and his foot, Did not make any special reaction 
when tickled all ovci , except that when tickled on the check he 
icndul to open his month 

(Same day and time When I smiled and laughed at him 
while raising and lowering his right ann he chuckled and 
laughed mdaly ) 

4- 15-33 10 AM 20 weeks RL had just had a bath He 
was naked, active, nnd in good spirits. There was no special 
reaction in. response to tickling; he seemed to pay little attention 
to it 

(4-17-33 10 P M 20 weeks After evening feeding while 

his eye* were closed he smiled repeatedly without the. applica- 
tion of any appnrent external stimulation Smiling under sulIi 
conditions as these is a fniily fiequent occunence ) 

4-23-33 21 weeks. Same stimuli nmi iespbnsc as at the 

last session, 4-15-33 

(The mother reports that on several occasions when after 
his bath she has jounced him up and down while liughing 
and saying “Bouncy, bouncy” he has repeatedly laughed ) 

(4-24-33 7 P.M 21 weeks One horn after feeding while 

RL was In his mothers lap, D , an older brother, made various 
sou nth while approaching and withdrawing from R Lh face 
and smiling at him U held RL’a hnnch and moved the latter’s 
arms up and down ami back nnd forth RL laughed loudly 
D said “I make the annic sounds Roger makes when he laughs, 
and then he makes them") 

6-17-33 10 AM, weeks Aftei bath nnd juot before 
feeding R L seemed ill a good humor* When I tickled him 
there was no apparent change in his reaction He continued 
to coo nnd bubble and thiash. Aiound with hia arms and legs 
When I tickled him in the armpits there may have been n slight 
increase in his activity 

(Same date Ills mother unkes RL laugh whenever abe 
wants to by suddenly approaching her head to his and snynig 
^lioo!" rather explosively nnd loudly while jouncing him a 
little I can get him readily to laugh by raising him in the air, 
tossing him up, suddenly letting him go, and catching him 
again, while smiling at him ) 



206 


JOURNAL QF CENLTIC PSYCHOLOGY 


7-2~33 6,30 PM 31 weeks RL lying on bed, fed about 

Jin hour ago; good humor. When tickled in the arm pits he 
chuckled, laughed and squirmed This is the first time he 
laughs in response to tickling. The tickling wns repeated 
four times, and each time RL laughed Gentle poking and 
tickling anywhere on the l iba usually elicits chuckling, laughter 
and squirming, Tickling on solea of feet, inside kntu*, or under 
the chin does not cause any particular reaction at present 
7-1S-33, 33 weeks When HL is tickled while in move- 
ment, as when crawling thcie ta no paittcular reaction to 
tickling 

7-19-33 12 o’clock noon 33 weeks. RL just awakened 
from nnp rind standing in his cub When tickled in the ribs 
he giggled) squealed and sat clown. When tickled on soles 
of feet and inside knees he atm Led After be mg stood up again 
in his ci ib he wns once more tickled in the ribs He again 
squealed, laughed hard, and sat down. A little latei while he 
was trying to reach for something, he wna tickled once more, 
lie squirmed veiy slightly but paid little attention to the tick- 
ling, There was no laugh, 

9- 15-33 to 9-26-33 41 to 43 weeks Almost always when- 

ever I tickle him m the ribs he laughs heartily When 1 con- 
tinue to tickle he tries to keep my hand away holding it in his, 
squirms n good deal. 

10- 1-33 2 PM, 4+ weeks, When Helled vn armpits and 

along rib* R,L laughed but sought to liold my handa and to 
push them away When 1 tickled the aoles of his feet and 
inside hia knees he moved feet and leg's away, seemed to pay 
little attention to the tickling and did not laugh 

10-8-33 2 PM. 45 weeks Just after feeding RL. was 

sitting in n chair playing with a chain The aoles of his feet 
were tickled, through the stockings, repeatedly— at first gently, 
then more strongly, the feet moved but otherwise there was 
no reaction 


F,L Fein ale r Born February 2 } 1^36 

(5-12-36” 14 week9, During the past month EL. has fie- 

qucntly chuckled when her mother made sudden noises with her 
lips, such as kissing or whistling sounds* or when he i mother 
smiled and laughed at her, or when her mother slapped her 
gently on the buttocks ET tends to chuckle when sounds pre 
suddenly made by a face approaching hers. Usually, however, 
she merely looks at the approaching face, sqniuns, and opens 
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her eyes and mouth wide, the breathing may coine inoie 
quickly and in little gasps,) 

5-30-36 9 30 AM 17 weeks EL lying quietly on bed. 

When tickled, thcic were movements of head, arms, and legs, 
wrinkled forehead, She did not seem to like it 
7-23-36 7 PM 25 weeks EL lying on bed When tickled 

along riba on her undershirt, she squirmed, there wcie move- 
ments of the arms and Jeg9, the mouth opened and there wcie 
chuckling sounds, On fuithcr tickling thcic was no response 
other than general movement (Opening of mouth seems to be 
a part of n general response to stimulation When she is at 
test anti leluxcd the mouth is closed Opening the mouth 
wide and breathing in quick gasps seem to be the forerunners 
of chuckling, the guttmnl sounds of chuckling seem to be the 
piecuisors of laughter ) 

7-28-36 4 PM 26 weeks, EL, on bed waving arms and 

legs When tickled she chuckled When the tickling was con- 
tinued, she arched her back, tinned from side lo side, squirmed, 
and finally whimpered, Tickling elscwhcic than along the 
ribs did not bring about any particular reaction 
11-1-36 39 weeks For the past couple of months tickling 

along the ribs and in the arm pits regularly produces laughtei 
She sometimes laughs also when tickled inside the knees and 
on the buttocks, 

Laughter an Innate Response to Tickling 

Tickling along the ribs and under the arm pits, especially when 
done suddenly, was found to be an innate and dependable stimulus 
foi laughter in both children during and aftci the third quaiter of 
the first year 


Smiling 

In both these childicn smiling occuied under two totally different 
types of circumstances, Fust, umlci conditions of apparent well- 
being as after a meal or a nap when the baby seemed to be waim, 
rested, iclaxed, and comfoi table This smile did not seem to be 
in response to any particular external stimuli It looked like a 
spontaneous mile of smug satisfaction and was not associated in 
any way with laughtci Secondly, at the beginning of the applica- 
tion of some laughter producing situation, such as tLcklmg, and 
before the occurrence of the full-fledged laugh , this smile was rela- 
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tively independent of any particulai bodily condition and was the 
foierunner of the laughtei produced by external cncumstances. 

Changes Occurring with Experience in the Tickling 
Situation 

Aftei repeated tickling, the sight of the experimenters slightly 
moving fingers held ducctly above the baby became a conditioned 
stimulus for alert, tense attention, increased general bodily ac- 
tivity, smiling, chuckling, and occasionally laughter The sudden 
thrust of the moving fingeis towaid the baby’s ribs became a de- 
pendable conditioned stimulus for laughtei 

Both infants tickled themselves on scveiai occasions, hut without 
pioducmg lcsponscs at all as strong as when the expci imentci did 
the tickling Tins failuie may have occuned because then tickling 
was too light and gentle and lacked the tension pioducing element 
of unccitainty characteristic of tickling by someone else. To be 
effective as a laughter ptoduemg stimulus, the tickling had to be 
reinforced by a background of at least mild muscular tension, 

The infant’s responses in the experimental situation became faiily 
standardized If the experimenter's fingers slowly approached his 
ribs, the infant while typically squirming, smiling and chuckling, 
usually held or pushed against the fingeis, but, it the fingeis did not 
continue then advance, the infant commonly pulled them towaid 
him and, once he had Learned the words, would say "Tickle me" 

If the infant laughed while being tickled as lie stood up, he usually 
promptly sat down, apparently because the leg muscles became too 
ldaxcd to support him, The relaxing eftccts of laughtei wcie 
frequently obscured by the fact that as soon as he had been tickled 
once, the infant usually made sonic eftoit to assuie fuithei moderate 
tickling 

During the tickling thcie was mv\ch squnrmng and general bodily 
movement, the amount of this movement seemed to be in inveisc 
proportion to the quickness of onset, and amount, of laughter If 
the tickling was continued more than a few seconds, the infant 
usually grasped the tickling fingeis and pushed them away though, 
once he had succeeded in doing so, he frequently pulled them back 
saying, "More tickling " If he did not succeed in pushing the 
fingers away and the tickling was continued for a minute or so in 
fairly vigorous fashion the laughter gave way to fretting and 
crying 
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Tickling and Crying 

Tickling for a few seconds at a time caused mild squnmmg and 
laughtci and seemed to be pleasant Roth children mvamblv wanted 
mote of it. On the otlici hand, sustained vigoious tickling* especially 
along the ribs and in the aim pits, seemed to be ovcily exciting foi 
the children It caused violent bodily movements and eventually 
crying Both babies seemed to enjoy mild, intcimittcnt tickling and 
to dread sustained tickling They used then hands as best they 
could to contiol the expci uncntei's fingcis to piaducc n nmmium 
of the former and a minimum of the latte i 

Conclusions 

As fai as these two infants w'cie concerned, squiinmig and othci 
genual bodily movements, smiling, chuckling, and laughtci appeared 
innateh (thiough matmation), between six and seven months of 
age, m response to mild, intermittent tickling, especially m the arm 
pits and along the libs, those lesponses could sometimes lie elicited 
by tickling the soles of the feet, underneath the chin rn on the side 
of the neck The Liughtei pattern became conditioned, bcfoic the 
end of the fust yeai, to the sight of moving fingeis held above the 
infant and especially to then sudden tluust tcrvvaid the infant’s 
body. Vigoious sustained tickling nivaiiably pioduced violent bodily 
movements and ciying 
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THE RELATION OF "STUDENT INTEREST" AND 
“STUDENT NEED” IN EDUCATIONAL PSY- 
CHOLOGY TO OTHER VARIABLES'* 

College of Education, UnwMsity of Georgia 


J E Green K and R T Osborn i: 


A Purposi of riii- Study 

Implicit m much cuncnt cducation.il philosophy is the assumption 
that students will Icain with maikedly grcatei efficiency if the 
specific learning situations comprising the uiiiicuUnn aie adjusted 
to the sclf-cxpiesbed inteiests and scIf-tCLOgmzed needs of the 
pai titular Icameis concerned, The present study purposes to make 
a tentative and paitial evaluation of the above assumption as related 
to elemental y educational psychology 

B Procedure 

Foitv-nmc University of Georgia students enj oiled in an ele- 
mcntaiy educational psychology class taught by the scmoi authoi were 
asked to late, on a fi\ c-point scale, the scveial problems in Lehman 
and Stokes 1 JVoikbook in EdU( ahonal Psychology Separate rating 
were made of each problem in the workbook bv each student with 
respect to (a) personal interest in the p.uticulai pioblcm, (b) esti- 
mated importance (r e, need) of the particular problem to m-servrec 
teachcis Each problem was iated separately toi interest and for 
importance bv each student on two separate occasions* The first 
latings of pioblcms wcie made pnoi to instruction on the problems 
Such ratings aie refcircc! to hereinafter as yne-witmgs The second 
latings on each pioblcm wcic made aftci Distinction on the problems, 
consisting of individual study and class discussion, was. completed 
All such ratings arc lcfcucd to hcicmaftci as end-iatings In the 
statistical treatment of these data, all ratings on both scales weie 
assigned aibitrary weights fiom “l" (least favoiable) to "5 n (most 
favoiable). 

In addition to the pie-iatings and cnd-iatings on interest and on 
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importance of the seveial problems the following supplementary 
data were employed (tf) Pie-test and end-test of achievement on 
the pioblcms and (b) intelligence test scores The pre-test and 
end-test of achievement on the several problems were of the objec- 
tive type Each such test consisted of 20 items each, and each item 
was based on the official refeicnccs to the particular problem The 
intelligence test scoics were obtained from the Otis Self-Admimstei- 
mq Test of Mental Ability Highei Examination 

The total souice data desetibed above wcic analyzed to throw 
light on the following question*? {a) What is tire effect of mstiiic- 
tion on the interest ratings of paiticulai pioblems ? That is, do 
students become more intei csted oi less interested in problems as 
a result of instruction* 1 (4) Do student mtciebt-estimates of par- 
ticular problems become more alike oi less alike as a result of study 
and discussion of such problems? That rs, docs instruction tend to 
increase or decrease individual differences in piobVcm interest? 
(c) What is the effect of instruction on the importance-estimates 
of particular problems? That is, docs tire study and discussion of 
paiticulai problems tend to increase or deueasc the importance- 
estimates of such problems'* (A) Docs study and discussion of 
problems tend to increase oi decicase individual differences m the 
importance attached by students to such problems' 1 (e) What is 
the relation of the prc-i sitings and end-ratings of mteicst m paiticulai 
problems to the pre-te^t and end-tot oi achieve ment m those prob- 
lems? What is the relation of the change in interest horn nie- to 
end-iatmg to the change in achievement horn pie- to end-test? (/) 
What is the iclation of the pre-iatmgs and cnd-iatings of interest 
in paiticulai problems to intelligence test scoies? That is, to what 
extent aic intelligence test scores piedictrve of the pre-inteicst oi 
cnd-mtciest of students in particular pioblems? ( g) What is the 
relation of the pre-ratings and end-utmgs of the unpoitance of 
paificu lar problems to the pie-test and end -test of achievement in 
those pioblems? What vs the iclation of the change in importance 
fiom pre- to end-iating to the change in achievement fiorn pre- to 
end-test? (/*) Wliat is the relation of pre-ratings and end-ratings 
of the impoitance of paiticulai pioblems to intelligence test scoies? 
That is, to what extent aie intelligence test scores predictive of 
the importance attached by students to paiticulai problems prior 
to, or following, study and discussion of those problems? 
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Cflicful effort was made to secure maximum intci cst and co- 
opciation in the cntne experiment. Each student was jssuicd that 
none of Ins i atings on the scvcial problems would m any sense 
affect Ins maik on the coutsc A lively inteiest in the expenment 
on the part of the class was manifested tluougliout Intci Im piogics& 
lcpoits on the expenment weic made fioni time to time The wri- 
teis aie convinced that there was little, if any, conscious or delib- 
erate nuUngcimg on the part of the students participating It 
appeals obvious to the wntcis that such enois as aic piescnt in 
the data aic ot a sort which could not reasonably be avoided in any 
typical teaching and learning situation That ib, it is believed that 
while additional refinement of pioccduie, in an cffoit to sccmc moie 
exact measures on the sevcial variables, might yield slightly moie 
leliablc findings than those hereinafter icpoited, the incicased icli.i- 
bdity so obtained would be spurious m the sense that it would be 
based on atypical teaching and learning situations 

C Summary of Findings 

Although data aie available $01 analyses of the vanous pioblcins 
in the Lehman and Stokes’ fVoikbook , only the findings obtained 
on Unit 8 (Transfer of Training — Problems 44-49, inclusive) will 
be presented heic since these lCsults are typical of those obtained 
from the entuc study, Tables 1, 2, and 3 present data, pertinent 
to the eight questions laiscd above, on Pioblcins 4449, inclusive, 

TABLE 1 

1’nr AmouNi and Rltiathuiy of Diitlrenci in Median Pru- and End- 
rating or Intcri si 

Minns Signs Indicate the Difference Envois the Tic-rating 
Coefficients of Vanation aie Shown ,jt the Base of the Table, 



++t 

45 

46 

47 

AS 

49 

Unit 

VIII 

Med inn Pre-rating 

3.50 

4 52 

3 68 

+ 50 

4 59 

436 

22 37 

Median End-rating 

3 75 

4,48 

3 50 

4 68 

4 40 

4 50 

22 50 

Diff in Medians 

25 

— 0+ 

— 18 

18 

— 19 

14 

13 

CnUcal Ratio 
Chances in 100 of a 

2 57 

38 

1 71 

1 71 

1 56 

147 

36 

True Diffeiencc 

9+ 

61 

87 

87 

85 

84 

59 

V Pre-rating 

22 34 

16 60 

23 56 

17 20 

18 30 

17 26 

13 14 

V End-rnting 

29 6+ 

18 78 

24 80 

16 72 

20 17 

17 72 

15 21 


fSee bottom of page 215 foi piobleni titles 
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L ABLE 2 

Tup Amount and Rm ability or Diffidence in Median Pkc- and End- 
ratings or Importance 

Minus Signs Indicate the Difference Favors the Pic-rating 
Coefficients of Variation are Shown at the Rase of the Tabic 



4+f 

+5 

+6 

47, 

18 

49 

Unit 

VIII 

Median Predating 
Median End-iating 

3 90 

138 

3 72 

4 76 

413 

3 90 

22 40 

3 95 

4+2 

3 79 

4 89 

3 SI 

3 as 

22 10 

Did in Medians 

— 05 

01 

.07 

13 

— 32 

— 02 

— 30 

Critical Ratio 

+1 

80 

61 

106 

2 54 

17 

73 

Chances in 100 of a 
T rue DifFeicnce 

61 

71 

66 

76 

95 

54 

69 

V Pre-iatmg 

V Rnd-taling 

25,81 

19 45 

25 29 

19 65 

20 07 

30,19 

10 80 

29 n 

17 62 

26,65 

18 36 

21 20 

25 53 

895 


tSee bottom of page 21 *5 for piolikm titles 


and foi Unit VIII ns a whole The obtained findings may he sum- 
marized briefly, as follows 

1 Thcie is no constant oi statistically ldiable tendency foi 
study and discussion of problems to incieasc or decica^c the meas- 
med student interest in such pioblems 

2, There is a slight but fanly consistent tendency for instruc- 
tion on problems to be accompanied by an mciea^e m individual 
ditteicnces in student inteiest in such problems, 

3 Insti notion on pioblcms has no constant oi statistically lcli- 
able effect on the importance attached by students to such pioblcmt> 

4 There is a slight but inconsistent tendency foi instruction on 
pioblems to be accompanied by a decrease in individual difteicnceh 
in the importance-estimates of such pioblems. That is, students aic 
in closci agreement among themselves concerning the impoitancc 
of problems at the conclusion of instruction than was tile case prior 
to instruction 

5 No appreciable ui statistically tellable couelations arc found 
between pre- or end-measures of inteiest and pie- or end-measures 
of achievement. That is, neither the pre-measure nor the end-measure 
of student inteiest in problems is predictive of the mcasuicd knowl- 
edge of those problems possessed by students prior to, or at the 
conclusion of, instruction on such problems No statistically reliable 
correlations are found between the change fiom pie- to cnd-inteicst 
latmgs and change in achievement from pre- to end-test scores 
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TABLE 3 

ZiroOrdir Correlations Among tiif Several Variables 



441 

45 

46 

47 

48 

49 

Unit 

VIII 

Pre- And End- 
Intcrest 

48* 

44* 

45* 

37* 

38* 

57* 

53* 

Pre- nnd Entl- 
Impoitnncc 

31 

as* 

43* 

2S 

22 

38* 

46* 

Pre-Interest uiul 
Pre-Ach 

— 03 

04 

01 

03 

06 

07 

09 

Pre-Interest and 
End- Ach 

— 01 

12 

— 02 

02 

15 

19 

07 

Pud- lute rest and 

End-Acli 

— 02 

04 

05 

— 03 

06 

— 06 

— 09 

Pre- to end Change 
in Int and Fic- 
to-end Change in 
Acli 

16 

12 

10 

— 01 

— 09 

00 

06 

Frc-Intei est nnd 

Intel 

01 

03 

04 

— 09 

— 01 

08 

— 01 

End -Intci cst aiul 
Intel 

05 

H 

07 

— 01 

— 01 

08 

— 12 

Pi c-Impoi tnnee 
and Pic-Ach 

02 

05 

04 

— 03 

—40 

0^ 

— 07 

Pic Importance 
and End-Ach 

03 

00 

09 

03 

0+ 

— 28 

— 12 

End-Importance 
and End-Ach, 

10 

08 

— 06 

— 07 

— 07 

11 

— 02 

Pre-to-cnd Change 
m Imp, and Frc- 
to-end Change in 
Ach 

23 

— 12 

13 

— 02 

— 09 

07 

n 

Pie-Importance 
and Intel 

— 10 

06 

— 07 

— 10 

— 09 

— 11 

— 14 

End -Import a net 
and Intel 

— 11 

— 10 

— 13 

01 

— 03 

— 04 

— 19 


fTlic titles of tlu sevctal pioblcins referied to in Tables 1, 2 , and 3 are 
as follows 

Problem 14, Diversity of Transfer 

Piohlem 4S, The Influence of High School Subjects Upon College 
Success 

Piohlem 46, The Transfu of Tiaining' Uncritical Claims 
Piohlem 17, The Teaching of Moials vs the Learning of Morals 
Problem 48, Scholaiship vs Professional and Business Success 
Pioblcm 49, Scholarship vs Subsequent Financial Success 

^Correlations thus marked are statistically icliablc 

That i3, changes in mtcicst ratings mo not predictive of changes in 
achievement test scores 
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6, Intelligence test scoies arc not piechctive of the prc-intcicst 
or end-mterest of students in the problems umlei investigation 

7 The importance' estimates of paiUcuUr problems piior to, or 
at the conclusion of, study and discussion of such pioblems aie 
neither reliably nor significantly related to the measured knowledge 
of such pioblems possessed by students prior to ox at the conclusion 
of, instruction on such pioblems, No statistically reliable coriela- 
tions arc found between the change in importance ratings and change 
in achievement test semes, That is, changes in importance-estimates 
aie not predictive of changes in achievement test scoies 

8 Intelligence test scores me not appieuably oi leliably pre- 
dictive of the importance attached by students to paiticulai pioblems 
either pnoi to, or at the conclusion of, study and discussion of such 
pioblems 

D Conclusions 

It should be emphasized that the classioom cxpci iment herein 
lcportcd was designed to test the picdictivc values and pedagogical 
usefulness of measuies of student interest and of student need The 
measures of student intoiest and student need herein employed wcic 
based on the specific curricular content (ic, problems in Lehman 
anti Stokes’ Workbook ui Educational Psychology) of one elemen- 
tal y course in educational psychology If their reliability and validity 
be tentatively assumed, the findings lepuited above, although gen- 
ciallv negative in lutuie, appeal to have important implications for 
educational thcoiy and practice Foi example, it appeals that neithei 
die self-expressed interests nor the self-evaluated needs of lcamcis in 
particular auricular content can be used to predict (<?) the intelli- 
gence of the leainci, (£) his previous masteiy of specific cuuiculai 
content, nor (r) the extent to which he will apply himself profitably 
to "interesting 1 * and "needful” cuiriculai material In contrast to 
the generally negative findings icpoited above, certain supplemental y 
findings should be noted, as follows* Intelligence test scores aic 
appieciably piedictive of final examination scotes (? = 63 ±.06) , 
of pre- achievement scoies on a given unit (? — ,62 ± 06— Unit 
VIII); of end-achievement scores on a given unit (/ ^ 56 ± ,06 
Unit VIII), On Unit VIII relatively high reliability coefficients 
wo. obtained c,n the uttng scales of pre-mtuest (r *= .79 ± 03), 
of end-interest (/ 84 ± v 03), and of pic-importancc (i 
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93 ± 02), although the reliability of the c.id-impoi tancc i a tings 

? Tii i~ ’ lb iat ^ E1 ^ le basis °f the total data 

available the wnteis conclude that the measures of self-expressed 
intetest and sclf-iccogmzed needs herein employed do not have suffi- 
cient predictive value to wan ant then routine use as instructional 
aids in educational psychology Stated differently, the above findings 
appeal not to be in conformity with the educational philosophy 
undci evaluation It may well be, howcvci, that the above findings 
mciclv indicate that the measmes of inteiest and need haem em- 
ployed me not suited to the mcasuicment of the genuine interests and 
needs of piospcctive teachcis 

College of Education 
Unweisity of Georgia 
Athens, Georgia 
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CRITICAL REVIEWS OF RECENT ROOKS 


(Gesell, A j Amatnuln, G S , Castnei , B M } (A Thompson, II. 
Biographies of Child Development New York Haipei , 1939. 
Pp 328) 


Reviewed by Livingston Welch 


The mobt unquestionably lmpoitant yet trcacheious task in cluld 
psychology is making prognoses of tiaits and abilities of individual 
cases fiom the obseivations of the fiist year or two of life Within 
the aibitiaiy confines of statistical methodology such an undertaking 
inhibits the resourcefulness of the most optimistic dreamer. The 
one hope lies in the field of the extensive biogiaphical study that 
covcis in each case a span of many years Obviously, this method has 
little of the reliability of strict statistical procedure, but it is far 
bettei than none. Ccjtainly, the possibility of such predictability 
cannot be neglected simply because it will not admit of statistical 
analysis 

Examples of biographical analysis that should lcmain as classics 
arc to be found in this book The cases under discussion arc limited 
to 84 and these have been carefully selected fiom many thousands 
The small numbci may not arouse as much suspicion as that sen- 
tence in the introduction which reads — "It is not the purpose oi the 
picsent volume to summarize the totality of records, but rathei to 
select from the entire array some of those which have had special 
significance fiom the standpoint of clinical application oi of develop- 
mental psychology” The case rests oi falls on the judgment of 
those who have done the selecting An examination of over 10,000 
clnldicn dining a pciiod of 25 years by the staff of the Yale Clinic 
of Child Development should suggest the minimum error of this 
type 

The authors seem to be fully aware of the difficulties of their 
t^k 

Our data do not lend support to the concept of a relatively 
standard pattern of infancy Not are the Endings of embry- 
ology in harmony with such a concept From the standpoint of 
embryology the infant is already far advanced in the cycle of 
life. He is already stamped with individuality rather than 
a standard pattern Infanta are individuals almost in- 

finitely removed from a zero point of homogeneity 
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On the othci hand, Dr, Gcsell and his associates maintain that 
thcie aie many stable factors concerning mental giowth and many 
others whose lability is definitely limited They believe that “a con- 
stitutional coie of clmiactcnsticness dctcimines the way in which the 
individual will meet new situations and incorporate them ” Thev 
stress the fact that “environmental factors suppoit, inflict and modify 
but do not geneiate the piogression of development,” 

Thirty of the biographies which they piesent indicate success re- 
garding Intent piedictability in the eaily phase of the life cycle, The 
prognoses aie based on what the authois call “a judicious weighting 
of probabilities based on nonnative determinations 11 They explain 
that “piediction under these conditions can thus be caicfully giadu- 
ated to the inherent genetic probability behind the symptomatic be- 
havior patterns,” They define “genetic probability” as one that is 
not "a mere actual ial piobability nor one that depends upon an in- 
different pnnciplc of unceitainty, or a neutial condition of uttei 
i and om ness, since the very woid genetic suggests a living oignmsm 
winch grows,, and which is so charged with certainty that under 
given, specific conditions it is bound to assume characteristic forms 
find functions M They insist that there aie endless numbers of giowth 
characteristics that are certain. The major example given of the 
principle is the zygote which under normal conditions is ceitain to 
become an embtyo, th.it in turn develops into a fetus, next into an 
infant, .i child, and last a man “The sequences,” they maintain, 
‘"are governed by inherent genetic probabilities which make prediction 
possible” It is somewhat difficult at this point to undcistand the 
precise distinction they arc making between the socallcd two types 
of probability What they define as “genetic piobability” could still 
be confused with what they term “actuarial probability ” In the 
ultimate analysis thcic is but one type of probability, which admits 
of varying degrees, 

They list 12 piinuplcs which undcihe developmental diagnoses of 
infant behavioi Among these arc the following — 

“The growth chaiactei istics of the infant are pnmatily deter- 
mined by hcieditaiv and constitutional factors which undeigo their 
basic organization m the uterine period ” 

“The fastens do not operate independently of postnatal environ- 
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mental influences, soual and physical, but they clctcimme the tlucc- 
tion and scope of such lnflu cnees*” 

“A noun is a standardized tool foi discriminative characteri- 
zation”— not a unit of measiu eiuent It merely lcpicsents "a posi- 
tional value l.ithci than an absolute value m a cahbiatcd scale of 
equal units ” 

In actuality, the picdictions made conceimng individual cases 
discussed in tins book aie of a veiy general nature The authors 
admit, "Om present ciitcua foi estimating giowth may well be 
considetcd crude” Tlicy add, howevet, that t4 tlic very naluie of 
giowth confeis upon them a great deal of indicativeness ” Evidence 
is picsented of then having picdicatcd music.il talent, “dynamic 
quality” and geneial mental ability Moicovcr, they inruinicrate 
nine items which they found to be of the gieatcst value in picdictmg 
leading disability These include scatteung and mconsUteucy of 
the individual developmental examination, specific weakness in draw- 
ing tests, in number concepts, atypical duectionnl tendency in thaw- 
ing, the picscncc 01 histoiy of simstt ality (total or partial), im- 
mature or excitable pcisonnlitv, and a history of reading disability 
in tlic family 

They claim that “certain signs of superiority appeal at a very 
eaily age,” but explain that “in geneial the detection of potential 
supciioiity in infancy is less ceit.un by ordinal y piocedures than is 
the lecognition of deficient 01 avciagc ability” Case histones arc 
given of ictaidatioii in infancy with supdioi ability manifested bj 
the fifth year, as well as those of consistent superior development 
oi accclciated mental giowth. 

Apart horn any specific interest m predictability, much is to be 
gained by a caieful study of a gicat numbei of the biographies of 
atypical cases These consist of brief summaries of the results of 
examinations and tests made during the first year of each subject 
togethci with as many as two and fclnee follow up examinations 
sometimes covering a span of 10 veais They include instances of 
mongolism, ictardation fiom hypothyroidism infancy that was later 
improved by thyroid therapy, birth traumas, accidental asphyxia, 
streptococcus meningitis, congenital cataracts and myopia hydro- 
cephalus, and spina bifida 
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Both the clinical matenal and thcoi etical discussions aie the most 
interesting products that so far have come fiom the Clinic of Child 
Development at Yale They constitute invaluable contributions to 
child psychology and psychiatry, 

Institute foj Reseat eh in Child Psychology 
Hunter College 
New Yoik City 



( Muenzvujer , K . F . Psychology The Science of Behavior. 
Denvei Wot Id Press , 1940 Pp XIII -j- 343 ) 

Reviewed dy Egon Brunswik 

In contrast to an increasing number of texts meeting the pattern 
of interests which the student is supposed to bring with him as he 
hesitatingly approaches academic Psychology, this is a book "to be 
read as one would read a text m algebia or geometiy" (p XII) 1 
Little use is made of the common enois of popular psychology as 
a convenient appciccptive ma^s from which to start There is no 
gentle guidance awav from common sense and toward a moTe 
rigorous conception of psychology as a science, but lather a sudden 
dive into a sketchily outlined integiativc system “The time has come 
when even an elcmentaiy outline of psychology should be presented 
through a systematic method which is stated explicitly and applied 
consistently" {Inti oduction foi Insti ndot Sj p. VII). 

It is this unifying and alUnchisivc single theoretical standpoint 
rather than the pedagogical technique employed which seems to be 
the author’s primary point in writing this book. Its tenor "bears 
a considerable similarity to purposive behaviorism of the Tolman 
vaiiety, a behavionsm which is psychological and not physiological" 
(p. VIII). This implies that the quesUon of an ultimate explana- 
tion of the phenomena of goal-seckmgness (that is the alternative of 
mechanism vs teleology) ts left out of the pictrue, and that the 
authoi looks upon the basic phenomenon of the "constancy of di- 
rection" of behavior in a stnctly descnptive fashion. 

Central concept of the book is the "stait-to-end unit" 

“We shall * use as a psychological unit of description 
cycles of behavior which arc charactenzed by a constant 
dueciim, ic, a persistent direction towards the same end- 
phase , , When a subject is hungry, he will move towards 
food, tli c beginning of the movement, the stage where hunger 
initiates food-seeking, we may call the starting-phase, arid the 
eating of the food, the end-phase of this paiticulai cycle of 
behavior , All psychological movement can he divided 
into such units, which fioiit now on we shall refer to as 
start-toend units, oi cycles, or mteivnls, and in abbreviated 
form as S-E units” (p» 12) 

T The quotations refei to the second edition 
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"The chief advantage . is that . wc can discover 
recurring nmilanlies. In every unit we find certain factors 
which determine the direction and stieugth of behavior toward 
a pmticular cad-phase These we shall refer to as the 
factors of motivation . In every unit we find ceitain factors 
which produce an analysis of the psychological situation so 
that beltaviOL can move towaids the end-pha9c, These we 
slidli icter to ns the factors of disci mutation . In every 
unit we find certain fatten a which bring about a modification 
of the psychological situation so that the end-phase is hi ought 
about These we shall refei to as the factors of performance , 

Such a modification of the situation may imply locomotion, 
that is, change of place, 01 manipulation, that is, change of 
particular aspects of the situation, 01 still other methods, 

In cvciy nmt we find ccitnin factors which a use out of 
changes in the dynamic sti esses of the situation These wc 
shall refer to as the factors of affeetivrfy Any description 
of a psychological event in teims of these four categonei is 
complete in the sense that no further category is needed” (p 
W ff) 

The concepts thus defined aic basically conceived m an objective 
fashion It is nothing but a constellation of a sequence of events that 
permits us to say that we have obscivcd, say, the hunger- food motive 
in an organism. 

"In psychology we have to employ a number of teims of 
this aatuie, terms which refei not to single events but to 
particular constellations of events An outstanding exnmple 
is the term 'meaning'* Recently Tolman has called atten- 
tion to the nature of such terms He states that they refer to 
'intervening varlnbles 1 , ic,, variables dr factors in behavior 
that are not immediately observable, but factors which emerge 
through fl particular grouping of directly observable factors . 

(no food for twelve hours, restlessness, steady pushing on to- 
ward the goal, devouring of food; hunger-food motive)' 1 (p, 

55). '‘We do not and cannot perceive the subjective core of an 
emotion in ojthcrs, but we do pciccive a part at least of the 
situation within which his bchavioi is moving, to some extent 
also the dynamic stresses in that situation, and those changes 
in his behavior which arc the immediate cxpicssiona of his 
emotion, It is the totality of n selected number of aspects 
in Im behavior which we perceive as tus emotion” (p Ul) 
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The book is divided into foul paib Tile fust deals with what 
is called oui "ccntial pioblem ” that is the dynamics of bchavioi 
la the “psychological situation” of the oiganism in its environment 
“We cannot avoid, however, dcsciibmg at least those physiological 
components that play a decisive iolc in determining the nature of the 
psychological components” (p 20) This is done in the second 
pait In both these paits the four ‘Segments" of the S-E unit are 
discussed in the sequence mentioned above The third part, more 
conventional in chaiactei, deals with individual differences, person- 
ality, social behavioi. 

The fourth pait is a new fcatuie of the second edition It con- 
tains three “appendices” one on learning (in which the evidence on 
this topic picsentcd at vanous places throughout the book is pulled 
together), one on “mind and body/ 1 and one on scientific method 
in psychology It is in the lattci two of these appendices that the 
authoi's operational leanings find then clcaiest expiession though 
they are not explicitly labeled as such, 

The variety and scope of information off mod is well m line with 
that of other texts of comparable size, The grouping of the items 
however i$ unconventional m certain lespects, due to the author’s 
basic theoretical scheme Sometimes the placing of a ceitun heading 
is not quite convincing, e g., when some of the most distinctly en- 
vironmental aspects of perception are discussed in the section dealing 
with the “psycho-physiological" technicalities of disci umnation The 
author is aware of this fact, yet finds it “better to foice facts into 
the Procrustean bed of a theoretical structure than to present them 
in a more or less mndom ordei” (p VII), The treatment of the 
pioblcms discussed is concise Theic is a gicat deal of icfeiciicc to 
animal c\pei indentation, and generally the more academic aspects 
are stiesscd at the cost of specific fields, such as developmental 
problems, etc 

No attempt is made to present complete lists oi elaboiatc classi- 
fications of items falling under a certain catcgoiy (eg, of “needs”) 
Whereas distinctions such as that between the foui segments of be- 
havior "must necessarily be cleai-cut and exclusive such a need 
, does not exist when dealing with motives” (p 24), Emphasis 
is ratlici on the common featuics within each catcgoiy, as illustiated 
by examples materially difteient from each other, and thus upon 
the formal structure of psychological laws The emphasis theicbv 
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remains chiefly limited to the S-E unit and its subdivisions as a 
frame of reference, There is relatively little on “interrelations of 
units, 1 1 except a bncf discussion as to how they may “overlap, form 
hicrai chics, interfere, and conflict with each othei” (p 17, 318). 

There is no fiat rejection of “subjective behavior 11 (“conscious- 
ness") But it is emphasized that the scientific definition of psy- 
chological concepts, such as that of motive, perception, meaning, 
rests m “certain aspects of a subject's behavioi as observed by m" 

,l At times we may have occasion to talk about tlie subject's 
awareness of his perceptions and meanings, but we are not 
chiefly concerned with his nwaiencas” (p. 6+) "As far na tasks 
are accomplished, the two types of behavioi, objective and 
subjective, die essentially alike That is, whencvci behavior 
moves in a subjective manner towards the accomplishment 
of a task, the same principles are involved as when it docs 
so objectively, To illustiate, in order to icacli the solution 
of a problem a subject may manipulate objects, oi lie may 
‘think it out’ without any observable movements, ill either 
case he progresses towards n goal . Whatever understand- 
ing we reach in dealing with objective behavior is imme- 
diately applicable to subjective behavior Heic \vc can be 
behaviorists” (p. 6) 

Emphasis upon the accomplished “task” follows fiom emphasis 
upon “ends’ 1 as the terminal links of S-E units Such an approach 
will necessarily tend to be what might be called “distal, 11 lather 
than “proximal" and “mediational," in chaiactcr The author does 
not make this fact as explicit or as dominant as it could be, Yet, the 
general tendency is quite clear. Theie is also repeated emphasis upon 
the variability of the intermediary pattern between relatively stable 
starts and ends, 

“A great deni of confusion still exists icgarchng the dis- 
tinction between uniformity of perjonnance and the uni family 
of movements m learned behavior, that is, in habits Much 
psychological discussion and tbeoming is still baaed on the 
unwarranted assumption that learning necessauly means the 
formation of a uniform pattern of movements” (p 216) “It 
looks very much ns if the S-E cycle of behavior were an 
extension of the automatic homeostasis mechanism, and it is 
fascinating to speculate how the development from the purely 
automatic activity to the plastic behavio-i of the i?-i? cycle 
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scrutiny he would run the risk of pioducing an unfortunate hybi id 
between an elemental v text and a piogiammatic article in tlie 
Psychological Remit Yet, the text is an impressive demonstration 
of the possibility of a unification, on an dcmeiitaiv level, of the 
two cardinal avenues ot appioach, the empirical and the systematic, 
Uniformity and consistency in the use of technical terms, outlines and 
repetitions, a concise glossary at the end of the book, and the num- 
bering of paragraphs with a decimal system do their part in em- 
phasizing the formalistic tendencies of the book There is a detailed 
index in the second edition 

Taken as a whole, and with an undeiMandmg attitude toward 
minor imperfections, the book males it salient that theic is teach- 
ability in .i psychology which is molar, yet not vitalistic, objective, 
yet not atomistic, and empirical, yet proceeding man geoinrttico 
Used as a text, the hook calls for whole-hearted accoid with the 
basic attitude on the pait of the instructor Provided there is such 
sympathy (which may not he unlikely in our time), its use should 
make inspiring teaching 

Defraitmnt of Psychology 
University of California 
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STUDIES IN EVOLUTION, J THE PHYLOGENESIS OF 
THE CIRCULATORY SYSTEM 4 

Depailmuit of Physiology, Gi ot tjt town Uwvnsily St haul of Mtduim, ami 
Dcfitviim nt of Psythohi/y, Ohw Stale Umvnsily 


F. A WuruM\N VND R D Wiuums 


The pm pose of this papei is to show bv a senes of llncc dimen- 
sional dingiams the pin logencsis of the dioi date liichLiuh y system 
and to place n new mtci pictation upon its development The iiisl 
foim to be desuibed is ampluoxus, which m most inspects seems to 
be neaiest t lie Jmc of ducct descent The onl\ stiuctuie ampliiovus 
lias m the wav of a piomise of a bony stiuctme is n nntodioid which is 
composed of laige vacuolated cells and c\tcnds on the 'tenlral aspect 
of the neivous system thiougliuut its cntne length and piojccts 
antcrioilv a little beyond the extiemc head end of the s\stcin 

'Iheie arc a number of cliaiactci istics ot ampluuuis which «uc 
pcitinent to the carnal thought of this study, seiciul ot which can 
he icadily seen In obsciving Figure 1 In this iiguit tli c notation 

f ■ '1 



FIGURE 1 

PlAf.RAM or tiii Aoriic Arujls of Ampjikjxus 
tl no, den sal aorta, hi, heaU, hv, hvu ih\ eitiLulum , f i, left i a<h\ , ph, 
phannx, / t, right inili\, stv, suh-mtestinal vs in, v do, \eniial jorta 

*Kecuvcd in the Echini ml Ofhct on Decembci 1, 1939 
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Jit (heart) indicates a slight swelling of the vential aoita In many 
cases it is difficult to obseive such a swelling, ancl the entiie ventral 
aoita is seen to pulsate and to cany on the pumping function of 
a heait 

In the antenoi end, the reader can obseive 16 pairs of aoitic 
arches Hoivevci, in the living toim* thcie aie anyvvllcie between 
60 and 100 such pans. In Figuie 1 they are shown as separated 
by a laige distance from one another, but actually they aie in close 
juxtaposition. The blood tiavels antcuoily m the ventral aoita 
and then empties into the after ent bumchial aitcues fiom which it 
cnculatcs thioiigh the capillaties of the gill filaments where aciation 
of the blocul occuis Fiom hcic it flows into the fiom 60 to 100 
pans of efferent bianchi.il artciics and fiom thein passes into two 
i ad ices noitae, th tough these the blood flows poster loily and empties 
into the doisnl aoita fiom which it is distributed to all paits of 
the bodj'. It then passes thiough the capillaiics, where it gives food 

and oxygen to the tissues of the body and also takes on the waste 

pioducts of cell metabolism On passing thiough the capilLuies, 
it is collected by numerous small veins, which m turn empty into 
the large sub-intestinal vein This vein passes antcuoily, and aftei 
foiming a capillary network mound the livci diverticulum, it con- 
tinues its foiwaid comse to the hcait Heic the blood is at the 

point fiom which wc started to ttace its couise At this point 

the icadci can easily follow this cucuit as sketched in Figuie 1. 
Fuithciinoic, the same identical situation is shown in Figuie 2, 
which exhibits a pump forcing water foiward into a large pipe 
fiom winch emcige sevcial smaller pipes in parallel; and these 
pipes, m turn, empty the fluid into a laige pipe at the othci end of 
these parallel pipes which letutns it to the reseivoii 



FIGURE 2 

Diagram of a Water System Showing Parallel Connectives 
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In this case the pump need not he a stiong one The cucigy 
requited to piopel the watci thiough these many pArallel paths is 
veiy small The same situation, as used in the study of clcctncitv, 
ousts Jicie, and the lule stating the natme of the behavior that 
takes place is called Ohm's Law. This is a statement of the 1 ela- 
tion between picssuie, lcsistance, and cuiicnt, and is fo miniated 
as follows 

pi ess ui e 

= ci/nent 

i esistance 

From this equation it can be seen that if the icmsUiilc is small, 
then a small picssuie can set up a Iaige cunent If It wete not 
so, then the prospects would be disastious foi any animal that lias 
a huge numbei of pawnd Id aovtic aichcs because its weak hcai t would 
be unable to push the blood thiough these pipes In the case of the 
cyclostomes it is app.uent that a gicat evolutional y step has taken 
place in that the numbei of aoitic aichcs has chopped fiom in 
the neighborhood of 100 to 8 Theie is a decided change in the 
thickness of the hcait’s wall and its genet at size Con elated with 
this reduction is an mciease in the size and the efficiency of the 
evciostome’s heait 


r 



FIGURE 3 

Diagram or thl Circulatory System or a Primitivi Vert turAtl Emmuo 
An, aoihc aichcs I-VI j Jl, allantois, An, an nek , D no, dot sal aorta, It, 
left radix noitn, t t , light ladix noita, si v , Mib-intcstuial vein, va, VLiitral 
aorta, Vtutj ^onti ide, ys cap , yolk sac capillaiius 
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In the ease of the gencializetl \ertcbiatc emluyo, the numbet of 
gills arches has been i educed to six This shows that the ancestors 
of all the lughci choidatci, mutt have hul hx aoitic uches The 
henit begins its development as a swelling of the ventral aoita, 
but in n Jioii time divides into tun clinmbcts, namely, an aunclc 
and a ven tuclc with a valve scpai.iting the two chcimbeis, thus 
piesagmg the evolution of a stiongei adult hern t A c tiongci heart 
h mtvmed since the numbci of parallel openings has been so gieatly 
1 educed, that is, hum eight to si\, Tins chop is piopoitionally a 
gieat one 

In the ease of the bony fish, as shown m Figmc 4, thcie ;ue only 


i 


l 

FIGURE 4 

SCIILMATIC RU’HESCMrATlON or THE CUtClJI A10RY SlSrCM OF J Hi Til tOST FlSIl 

Showing hie Reiukuioh ik out. Nuunia or Aortic Aacucs to Foua 
I-VI, no i tic a i dies , /n/ } Auricle, c<n' t a, coelic Aitciv, no t doisnl Aorta, 
h i>v> hcpnla port'll vein, iut } intestine, Uv , lnci, //, left imlix noun, pic , 
postciLOi caval vein, i r , tight ia<U\ auiu, jiDUt, stomach, oini/Jj ventricle, 

foui niches The two Antet ]Oi a i dies, shown in dotted lines, have 
dropped out m the couise of evolution Along with this dropping 
ot these two aoitic aiches goes a coucspo tiding met case m stuictinc, 
size, and efficiency of the heait As we passed fiom the cvclostomes 
to the punutivc vcitobiatcs, we saw that thcie was a diop in the 
rnmibei of aoitic aiches from eight to six. Now again in the pas- 
sage fiom the generalized veitcbmte tmbiyo to the bony fishes, theie 
is i i eduction. of fiom tQ In the parage fwi C’ght 

to six, tlici c is a chop of 25 pci cent, and in the lattci case there 
ib an additional cl i op of 33 1/3 pet cent 
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In the case of Nettuius, the two antcnoi aalies have disapjiLMied 
completely, as was tiuc of the hony fishes Howcvei, tlieie ate new 
and significant changes that do occm licic In the fiist place, the 
two indices aoitac between Arches 3 and 4 have Greatly diminished 
m calihie so that vciv little blood passes postcumly tluough them, 
thus foieshadownig the foimation of the caiotul aitcncs The fifth 
.arch also becomes gicatlv 1 educed in size along its entne length In 
addition, the doisal part of the sixth dwindles in size while the 
vcntial lcmains mtaU. and fonns the pulmonaiy mtei\ Along with 
these changes, which greatly diminish the parallel path aspect of 
the system and, thereby, niLioilucc moie and moic fiiction m the 
channel of the blood flow, occuls a c_oi relative change m the state- 
tine of the hcau The auricle begins to divide into two chambcis, 
a partition foims between the light and tlic left halves Them 
is now fin the fiist tune a slight tendency tow. ml the separation 



FIGURE 5 

Dl VCRiVM 01 rm CoNUirmM OF IUF AoRllC ARCllLi IN NrUUKUS III! FlRM 
] Wo Arciils, Which II \m Priviousiy Dis ipplaklp, ari 
iiKMK in Do run Lists 

Tlie anew indicate* the dwindled pontons ot the i.uliccs loita r I lie nu i ic!e 
of the hen i L is shown os pat Dally divided into a right and a left half 
na, noitic niches, torn, coclie aitciv, d ao, doisal aoiti, I rai, left carotid 
ititeiy, hv t Inci, ph> phnynx, ph, post ca\ al \cin, t iai, light Lirotid 
artuy, <v no t vcntial aorta, vttilt, ventricle 
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of the aitcual fiom the venous blood 111 this foim also there is 
the beginning of the formation of a lung All of these changes ,ue 
cleat ly shown in Figuic 5 

The ne\t step in advance in the shift fiom the paiflllel system of 
.itches to the senes type is cleaily ihown in the case of the fiog 
(Figuic 6) 



FIGURE 6 

Diagram of the Circulatory System or the Frog Showing the Newly 
Formed Carotid Aritries 

The auricle of the heart is completely divided into a right and a left half 
and a spiial valve has developed in the h uncus which paitially sepaiates 
arterial and venous blood ns it issues firnn the ventricle The poitions of 
the system that chopped out in the com sc of evolution aic shown Ul 

clotted lines, 

aa> aor(ic cliches, d no, clonal aoita; tut , intestine, kid, liidnc> ; la, left 
auricle, l m, left eniotid nitciy, Iff, lung, fit, phmynx, ptc, post enval 
Ytin, ptdart, pulmonaiv nrteiy, ; cat, right carotid artery, stow, stomach, 
/; ail, ti uncus arterosis, ventt, ventucle 

The indices aoitnc connecting Aichcs 3 and 4 have now completely 
disappeared, and Arch 3 alone carries all the blood to the head. 
This pan of a i dies togcthei with the antciioi extensions of the 
radices aoitac become the caiotid aitencs Aich 5 has also com- 
pletely dropped out, and the doisal pait of the sixth aich has 
completely disappeared while the vcntial portion of the same arch 
has become the pulmonary artciv 

The lung of the frog has become more complex and moie efficient 
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in that the innci mucosa 01 lining has been thiown into folds, 
foinung piiimtivc alvcolai septa In the ease of Nectuius, the lung 
H'ris only a hollow sic showing pucticallj' no evidence of alveolar 
stiuctiue 

The heait has inci eased piopoitionally in size and the amide lias 
now completely divided into two halves oi chambcis The light 
amide has become entnely venous, and the left auiidc entirely 
arterial A mixtmc of the blood still ocuus in the ventncle, which 
is one laige chambei Howevei, thcic is a tendency foi the sepau- 
tion of the outgoing blood fiom tbc licait to occm bectiusc of a 
spual valve winch has grown down in the tiimcus .uimosus. 

The next ttdvancc m the development of the cuculatoiy system is 
shown by the lcptilc (Figuic 7) In the leptilc the gieatcst 
changes aie those that occur in the lung and licait, The lung lias 



FIGURE 7 

Diagram or tiil Circuiatora Systiu or mi Iurhi Showing niu Iruncijs 
Arieriosis Dimdfd Into Timri Parts and i fie Nearfa Divinn> ViNiRiCLr 
The poitiflds of the primitive aoriic arches, av I nch have dropped out, are 
indicated bv the dotted lines 

daOi doisal noita, hepv , hepatic vein, mi, intestine, lnn } left aoilie arch, 
LJ, left amide, Uv, livci , L1\ left Aeiitndc, pul a, pulmonaiy aitcry, 
pul v, pulmoii'uy vein, ptc, post caval vein, / i light aoitic aith, ran, 
light nuiick, i cut, light caiotid ailciy, i vent, light ventricle 
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become mote complex Alvcolai stiuctuics aic more numcioub, 
this is conduce! with the tcncstiml habits ot these fonns 

The heart of the teptilc shows an advance ovci that of the flog 
in that the vuitnclc is almost divided into two ch.unbeis, thciebv, 
making the sepaiation of the aiteiial fiom the venous blood ncailv 
complete 

The ti uncus aitcnosus has divided into three puitions, namely, a 
piilnioiwiy aitci\ which anscs fiom the light ventude, and the 
two aortic arches The left am tic inch takes its origin half way 


r " i 



FIGURE S 

Diaoium or me Chwjli vidky bxairM or mr Bird Showing Tirr Final 
'Irinsiijon i rovi a Pah u in to \ Mans Pri’t oi Etood Circuh 
The hcait has become completely dwided into font cliambem and consists 
of 1)ol1i ,i \ enoirs and attuinl half The light aoitit aich permits 
ad, aoita, a, ciop, hep v, hepatic vein , lea/, left laiotid a I toy, Iff, 
lung, hv, liver, L (’em, left \ei\tuclc, of r, mal cavity', pa/ tv, poitnl Yein; 
pic, post ca\nl vein, pula, pulroonniy aiteiy, pul v, pulmonary vein, / au, 
light auricle, t tat, light caiotul nitciv, > vent/, light vtnhicle, si, small 

intestine 



I i A\U1UM\N AND R D AVJ1 1 1 AMS 


2+3 



1 J 

FIGURE 9 

Div.ium or i fir Orcui a rmi s\sum <>i \ Mvmmaj Snomvo Ar \in jui 
Compiitid iRWiniov irou a P\RAinr jo \ Smis 
Utl m Bioi» Cm tun 

The completely divided hcait sepaiatis anil aitennl bloml, s\ah 

as js dnuactcusUc ot all naun blooded uumah 
aoy aoita 1 roe a, coelu aitei> 1 thafi/i, diaylu au;iii , fu p v } hepatic vein t L l, 
left nmiclc, /Wj livei , L]\ [eft vxntnclc, on, oesophagus, potJ v, jhiit.il 
\ein, pula, pulmonaiy aiteiv, pul v, pulmonaiv t em p R f, right jinick, 
i cat, i i"lit uiioMcl niteiy, R V, light a em i rt le 

between the ntrlit and tlic left vcntnclcs Tins is the vciv point 
at which the septum scpai atimr the \ cnti icles is incomplete ami, thcic- 
foic, this ai eh carnes mixed blood into the dnisfil aorta The n^ht 
aoitiL auh ames entiieM fiom the left ventiide and tames aten.il 
blood to the doi^al am la 

Finnic 8 ok a hml ami Figuic 9 of a mammal both show w.iim 
blooded m^amsms Each of these two pin la has a heait that is 
completely divided into foui chambcis, thcicby, completely sepa- 
latmg- tlic blood into aitciial and venous poitions One outstand- 
ing tt ait of the uiculatoiy system diftci collates the bud ftom the 
mammal, namely, in the hinls it is only the light iadi\ aoitae lliat 
peisists The companion on tlic left side (hops out Instead then 
nt speaking ol the fouith amtu, aiJi, the name aoita b given to 
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tins tiunk line foi its cntiie length In Lite mammal it is the left 
i,uliv aoitae that suivives, and to it also the name aoita is given 
to the entne length of the tiunk line that was once the fourth 
aortic. a\ch 

This study, which is the fiist of a senes, is woikcd out with a 
view to showing the bearings of the evolution of the various bio- 
logical systems on the gestalt intci pictation ot the mind The pies- 
ent papei aims to show that the cuculatoiy system lcvcals a beautiful 
instance of teleological causation Thcie is a shift that gradually 
takes place in forms, such as the Tumcates that possess as many as 
1,000 or moie mteual aidws and culminates m the mammals ant] 
buds As the progicssive i eduction of aitcrul niches takes place, 
there ih a coli espon ding sequence of changes that occuis in the 
structuic of the heait As long as thcic was a large number of gill 
aiches aiiangcd in parallel, the heait did not become a strong one 
The load imposed upon the heait in the case of the many parallel 
pipes was small. Ohm's Law shows that the total lesistance of a 
parallel system is less than any one of the lcsistances As the number 
of parallel aiches diminishes, the load imposed upon the heait — 
analogue of a generator- — -increases So that when those forms are 

1 cached where the total quantum of blood is pumped into tile aorta, 
winch in turn gives oft the caiotids, the lesistance oftcicd by the 
cuculatoiy system has been greatly increased Along with this goes 
a two-fold change in the heart It has become much stiongcr, and 
is divided into halves, which separate venous fiom arterial blood, 
This is ail example of dynamics which icvcals a dnectionahtv on 
a laige scale. Just as the solar system is an example of clnectionality 
on a great cosmic scale, so the cuculatory system is one of a great 
biological scale* At the lower end of the senes, as presented m this 
study, the two cluiactcnstic featuies aie manyncss — of paiallel 
aiches — mul weakness— of pump oi gcnciatoi As we tiace the 
evolution of this system, we find that manyncss gives way to oneness 
and that weakness gives way to st length In teims of these chaiac- 
Lenstic s, it is evident as to what is meant by being on oi oft the line 
of evolution It is also evident as to what is meant by saying that 
a foim is neai to oi fai from the mam line of evolution The gi eater 
the manyncss of the system, the closer it is to the central trunk of 
the tice of evolution, at least as fai as tile organ system now under 
consideration is concerned The weakness of the pump is the same 
type of index. But life ts an evolving system of principles, and as a 



r A WATFR'MAN AND R D WIIHAMS 


245 


consequence of this dn cctionali tv of life foiccs, tlieie has ocumed 
a shift, and when we icacli the ayes and the mammals, it is expressed 
by stiength of pump and the oneness of arch. 

Nature is not divided against heisclf Nature is not onc-Iialf 
mechanical and onc-half teleological; noi is nature wholl\ mechani- 
cal in the sense of mechanical which would not pennit the iolc of 
transient piocesscs What the impartial student of natuie obscivcs 
is that everywhere theie is a movement toward some kind of goal 
icalization 

Peihaps the best way to state the situation is to say that natuie 
is a system that is entirely dynamical; that is, it is an infinitely 
complex system nf processes which aie tinnsicnt in diaiaUci It 
is to be hoped that when the piescnt senes will have been com- 
pleted thiough tlie piesentation of the chiectionality of the skeletal, 
the muscular, the endocrine, and the neural systems, the dynamics 
which is the coic of gestalt psychology will be seen in a much laigcr 
setting 

Dcpaitmcnt of Physiology Depmlment of Psychology 

Geonjelown U mveisity School of Medicine Ohio Stale University 
Washington , D C Columbus, Oho 
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THE DEVELOPMENT OF SPACE PERCEPTION 
I STEREOSCOPIC VISION IN PRESCHOOL 
CHILDREN* 

Depot tmenl of Psychology, University of Oregon 


BiTii Johnson and L. F BrcK 


A Introduction 

In 1873 Spalding (4) in a papci entitled Instinct , ITith Ongniat 
Obseivatwns on Young Animah, called into question the theory 
then extant that perception of dibtnnLC and' direction is empirical 
Spalding icpoitcd on the cailv lucnli/Ang icactions of chicks, tin- 
kers, and pigs as well as the living piopensitics of young swallows 
From his observations lie laiscd the following question* 

Willi regard to man, is there any icason to suppose that, 
unlike nil othei Licalmes, Ins mental constitution lias to lit, in 
the case of each individual, Limit up from the foundation out 
of Ihe primitive elements of consciousness? Reason seems to 
me to be all the other way The infant is helpless at birth 
for the same reason tint the kitten ru swallow is helpless — 
because of its physical lmmntm ity, and I know of nothing to 
justify the contiaiv opinion, as held by some of om distin- 
guished psychologists (lie was icfeiring to Bain, Mill, and 
Helmholtz) Why believe that the sparrow can pick up cnnnbs 
by instinct, but that man must learn to intci pi it his visual 
sensations and to chow his food' (5, p 508) 

Child psychologists 111 gcncial have not been impressed by Spald- 
ings aiguincnt F 01 example, Goodcnougli (3) in bet book, 
Developmental Psychology, has this to say about the development 
of liunun speicc perception* 

Very early 111 life and without being aware that wc 11 c doing 
bo, \vc ledni to mteipiet this (binocular) difference in usual 
sensation in icims of tactual and muscular sensations we get 
from handling objects When \vc say the lice tiunk looks 
loundcd wc mean only that the visual sensation has the <iu<ili- 

*Acccpted for publication by Edmund S Conknn of the Editorial Boaid, 
and icceivcd in the Lditoinl Office on Dcccrnbci fi 1939 
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tics that from infancy on we hnvc learned to associate with 
objects that feel rounded The infant at hist lacks this experi- 
ence and so even though Ins visual sensations may be exactly 
tile same as ours, it does not have the same meaning for him 
that it has foi us (pp 138-139) 

The only experimental study with child ten which bcais directly 
on this pioblcm of the native vcisus the empnjcal oiigm of stcic- 
oscopic vision was lepoitcd 1 by Haiycv Cair in 1935 (2) Child icn 
between the ages ol 2 yeais 5 months and 5 years weie tested. The 
pioccdurc was as follows Fust, two skeletal tiuncatcd cones weie 
constructed out of small brass tubing. They were mounted in a 
hoiizontal position with the small circle of one and the laige circle 
of the second dncctcd toward the point of observation A third 
object was similarly coiistiucted except that the two cuclcs were 
placed in the same plane These thicc objects weie placed side by 
side on a table, and viewed against a white background The sub- 
jects wcic thus piescnted with tin ec objects that weie exactly alike 
m all respects except that of lelicf 

Steieoscopic diagrams of each of these tlncc objects were then 
drawn, and these were successively piescnted to the cluldicn in a 
definite ordei by means of a stcieoscope After some pielimmaiy 
practice, the chilthen were diiected to identify what they saw in 
the stereoscope in teinrs of one of these objects, The performance 
of four chil then whose ages i tinged hom 2 vcais 5 months to 2 
yeais 8 months did not exceed chance expectation The 11 young- 
sters whose ages ranged fiom 3 years 1 month to 5 years exceeded 
chance, but did not make peifcct scores, The percentage of m- 
conect judgments was 21 per cent foi the tluce-yc.u olds, 18 pci 
cent foi the foui-ycai-olds, and one per cent for the five-yeai-olds 
Fiom these i csiilts Cair concluded that "the experiment thus gives 
no decisive answer as to the innate or empirical oiigin of the stere- 
oscopic mechanism We merely know that it is functionally present 
at three yeais and thereaftci it impioves to some extent with age” 
(2, P. 243) 

In view of the fact that the child ten tn Can’s cxpei iment not 
only had to focus the stereoscope, but also to make rather complex 
judgments between the steieoscopic views and the models, the “im- 
piovement with age’ 1 winch Carr mentions may have been an ex- 
perimental artifact. 
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In oui expci imcnt we have attempted to achieve a mote cu less 
natuial setting whcic tJie child could ievc<il tlnough ]»s spon- 
taneous inactions the picscnce oi absence of stueoscopic vision In 
this papet \vc have aibitiaiily confined oui discussion to a dcsuip- 
tion of the expenmental technique, and to a biief lcpoit of the 
performance of child i en whose ages ranged fiom tuo to six veais 

B Apparatus \nd Procedure 

Figiue 1 picscnts a schematic diagiam of a stacoly-polaioid sys- 
tern f ox piojecting tudimcnsional pictuies 1 /} is a 300-watt, LciU 
still piojectoi, B is a piismatic attachment ulucli fits own the pio- 
jectoi lens and splits the light fiom the piojcctni into two beams, 
C indicates filteis in fiont of the pi isms that polaii'/e the two 
beams, one vcilically, the othei hoir/ontally, and D is a pneumatic- 
ally operated blind so placed that as it is elevated it obliterates one 
beam An opaque window shade, 11, is at the top of a giomul glass 
sci ecu, F, which irteasiiics 2+ bv to inches* G rcpicsents polaiucd 
images on the scicen, and II is a lulcd piece of caidboaid showing 
distances fiom the sciecn I is a child viewing the polarized images 
tlnough polanzcd spectacles The equipment was set up in a dark 
loom, and the piojectoi was concealed from the child by suitable 
cui tains. 

Figuic 2 shows the stercogiaphic slide of a doll winch was photo- 
graphed in natuial coloi ami piojcctcd on the giound glass screen 
The left-hand and light-hand images were seen by the left and 
right eyes, lcspectively, by virtue of the polanzing pioccss The dis- 
parity of the two images is such that in stcicoscopic vision an adult 
would localise the doll as being about midway between himself 
and the scicen 

A gioup of 23 \oungstcis wcie tested The age composition of 
the gioup was 6 two-vcui-olds, 4 tin ee-yeai -olds, 7 foui-veai -olds, 4 
fivc-ycAi-olds, and 2 six-ycni-olds, Each child was called foi at his 
liomc or the ninsety school and on the wav to the psychology de- 
pattment lapport was established by conversing ficcly with the 
youngster. Upon amval at the psvchological laboiatoiy, the child 
was escorted into the experimental daik loom and seated on a 
small chair dppioximately 20 inches in fiont of the giound glass 
sciecn. With the child's help, tlic polauzed spectacles weie put on 

‘Foi n moic detailed desci iption of this apparatus, sec (l) 
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FIGURE 1 

ScHEMAnc Diagram or Apparatus 

a Lcit? projector for showing 2"x2" slides 

b Stcreoly attachment winch splits light from projectoi into lwo beams 
c Polaroid screens that polarwe the t\\Q beams, one veiucally, the other 
hoi izoii tally 

<i Pneumatically operated blind 
e Window shade 
/ Giound glass screen, 

g Polanved images tfcnown by proiector Cf , Figuie 2 
h Ruled Cardboard indicating distances from screen 
/ Child viewing the polarised images iluough polarized spectacles The 
phenomenal j^asitian of the doll is revealed by the teaching response*- 
of the Lhdd as explained m the text 


Then admonishing the child to watch for the dolly, the ovcilicad 
lights weie snapped off and simultaneously the window shade was 
raised, revealing the double image of the doll Foi an adult, of 
couise, the double images fused, piaducing a stcicascopic effect > an 
illusion of the doll’s being held approximately 10 inches in front 
of the screen 
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FIGURE l 

■ S i EKttJGR Anne Simr 

The n^ht and left halves of the stereograph weic seen h> the right anti 
left c>cs, respectively, using pnlameil light 

The child was now queued with a number of guaided questions 
such as, “hnU that a /nee dolly *” t ''Do you see the dolly s eves* 1 ', 
"Do you see the dolly 1 * nose*'*j and ''Doesn't the dolly have ft p/rtty 
d/ess?” Aftei this shoit discussion of the doll's Attributes, the child 
was asked, “D'o/thl you like to iouth the doily*" 01 "If wild idh like 
to hold the dolly*" Needless to sav, the aggicvuvc young-dcis did 
not wait fot pci mission to lcacIi for and to exploit the ethereal doll 
As the child reached for the doll, the appioxiiirite point of manual 
localization was noted, using the i tiled caidboaid as an aid in 
judging. 

The next step was to block out one image ttith the pneumatic- 
ally controlled blind and again to ask the child if bv would hkc 
to touch the dolly The localization of this image smulnilv xias 
lecotdcd Following this regular procedure, the double and single 
images were presented several tunes in older to vcufi the first 
records All chance rcmaiks of the child were Wiittcn down 
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C Results 

The spontaneous comments of the childicn clearly indicate that 
the stcieoscopic illusion took on the appearance of reality, Here 
aie some typical icmatks which childicn, selected fiom each age level, 
made when the stcieoscopic images of the doll wcie exposed to them 
Boy, age 6-2, when asked if he thought he could touch the doll 
implied, “Sine, I card" He extended lus hand to within about 10 
inches of the screen and, aftci searching with Ins fingcis foi a 
few seconds exclaimed, “Sfflj it mmi be magic; I cant fed it" 

GiW, age 5 ve.us Spontaneously exploied the tlun an with such 
vigoi that the expciinientci laughed out loud Unpciturbed, the 
youngstei stated, "I'm going to get the doll" and pulled the chan 
n<; close to the scieen as she could, winch bi ought lici eyes to a 
distance about eight inches from the screen. She slowly moved her 
right hand hack and foith between hci fact and the scieen and 
still was not convinced that the doll was illusory 

Boy, age 5-9 t4 Fm touching her nose but I can’t feel her, J'Vhy 
cant IV 

Gnl, age 4-11 r, I put my hand through it (the doll) ” 

Boy, age 3-3 Actively expiring 10 inches m front of the sciccn, 
fi I cant touch tt JJ 

The two-year-olds were either too young or too nonplussed to 
discuss the illusion However, the reaching icactions cleaily le- 
velled that all the children must have perceived the doll as a tri- 
dimensional figure Each child, n respective of his age, localized 
the doll as being in die aiea 10-12 inches in front of the sciccn 
If binocular cues of depth were not being used, the child would 
lmve localized the doll at the plane of the scieen As a matter 
of fact, when the cxpeumentci obliterated one of the steicoscopic 
(double) images, all but thice of the children immediately indi- 
cated the tiue position of the doll by actually touching the scieen. 
Of tire thice youngstcis who did not touch the scieen, two weie 
two-ycai-old boys One merely pointed and said, "Way ovo there 
is dolly ” while the othei> aftci reaching for the illusory doll, 
turned away fiom the succn and whimpeied, "I'm stared f " The 
thud child was n fom-veat-old gu! who, through apparent timid- 
ity, was reluctant to lean foiwaid and extend hci hand That she 
obseivcd a difference between the bidiniensional and tridimensional 
pictures, howcvei, was shown by hei observation that "Dolly go a 
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vi the house'* and Wow coma out )J She said this several times 
as tlie pictuics wcic changed back and forth Appai cntly the sucen 
and blind wcic mistaken foi the window of a house 

With the olilitei rition ot one image an adult wealing pohuized 
spectacles often would peiceive the lcmainmg monoculai image as 
Imgeimg in fiont of the screen, Then it would lccedc latlici 
abniptly to the plane of the sciccn and concomitantU would m- 
cicasc in size, These changes abo wcic noticed by the voimgsteis, 
and a vauetv of spontaneous icmaiks, of which the following aic 
rcpicscnume, wcic made Gnl, age 5-1, "Now it's Utile Now 
it's big JFheWj jt J s big!” Gul, 4^6, "Why doesn't the dolly get 
bigget again?" Girl, 3-9, "Now ids higgei Now she tomes bach" 
Bov, 3-4, "It goes bath " 

The lllusoi y movement of the doll hack and foith undoubtedly 
was due to diffeienccs in the localization of the doll in binocular 
and 1 monoculai vision In the foimer case it was seen appioximatcly 
10 inches in fiont of the sciccn, while in the lattei instance it was 
localized at the plane of the screen The changes in phenomenal 
size piobably tan be attnbuted to the factoi of oculai convenience 
Tlie doll, when seen stcieoscopicall)', was judged as ncarci mul pei- 
force lequired moic convcigcncc than the doll pcicciyed at the 
plane of the sciccn, It is well known in cxpci mien tal psychology 
thc\t two swmia\ objects picducc. equal of rctmAl 
but unequal dcgtccs of convcigcncc, the object with the lesser 
convergence is usually judged as being tlie larger and frnthei away 
(6, pp 674-680) 

In summaiv, out results show (tf) that children a s young as two 
ycais have well developed stcieoscopic visloh, and {b) that ouilai 
convcigcncc piobably is an impoitant and peifetted cue fm the 
judgment of si/e by picschool childicn Tlieic is no evidence to 
substantiate the dual implication of Can's icsults that the stcieo- 
scopic mechanism is first functional at about the age of tin ee ycais, 
and that theteafter it impiovcs to some extent uith age As foi the 
question of the innate veisus the empnical oiigm of the stcicoscopic 
mechanism, it is clcai that an aimvci, if it is to be imind, must be 
sought in the study of the visual perception of infants and animals 
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CHANGES OCCURRING IN THE SERIAL REPRODUC- 
TION OF VERBALLY PERCEIVED MATERIALS* 

Dcfta) line uls of Psychology, Union Junior Collrgt and Queens College 


Marcvri i E Trlssli r and S D S Spr \c,c. 


A Iniroduciory 

The present study has two pm poses first, to repoit the wavs m 
which tile \epioduction of vulullv picseiitcd prose matciials vanes 
fiom the original, not dining a consumable lapse of time, but i.itliet 
undci tile conditions of scualitj — passing the matcnal fiom pcison 
to person, and secondly, to examine the effect of a "mental set” 
(aufqabe) upon the dutumnal changes of the icpiodiiLtions. 

This expeument was suggested bv stud ics on ideational change 
whicli have been repented by Wulf (10), Gibson (6), and Allpoit 
(1) These mvcstigatcnx woikcd with geometue designs Aftei 
seeming a. numbci of icpioductions, they analr/cd the vunanees 
fiom the ouginals and classified the changes that took place- Wulf 
emphasized the picsence of (ci) levelling oi omission, i c , the toning 
down or weakening of ccitam chaiacterLtics, and (b) shaipcmng 
or emphasis of ccitam othet chaiacteustics oi pcculiautics Gibson 
analyzed the changes in teims of (a) object assimilation, in change 
towaid the familiar thing, (b) vcibal analysis, (c) figure assimila- 
tion, (d) completion and disintegiation, and (e) i ectilineantv AIL 
poit repoited that (ci) the excellence of icpioductions dcci eased with 
the number of icpioductions, (&) the passages became pi ogi essiveiv 
«niallci in size, (r) displacements octuiied, (d) also assimilations, 
and (e) omissions 

Kiikpatnck (7) and Lewis (8) have used piose passages as learn- 
ing matciial while emploMng the method of lapse of time Kirk- 
pAtnck found (a) condensation, (b) expansion and filling in of 
gaps, (i) increasing plausibility, and (d) some evidence foi changes 
m hedonic feeling tones Lewis concluded that the most obvious 
change was the relative lack of dependence of both gist and detail ot 
the reptoductions upon paiticular woids 01 sentence stiiictures The 
persistence occumng, then, is csscntialh R peisistencc of oiganized 
wholes 

^Received in ihe Editorial Oflice 011 December 11, 1939 
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II is, howcvcij fiaitlett’s appioach to tile pioblcm which is most 
lclevant to the piesent cxpcnmcnt. Bai tlett (3), using piosc pas- 
sages in senality, found the changes to be mainly those of (a) sim- 
plification, due to the giadual constmction of a moie cohcicnt 
whole, and to the changing of the unfamilui into some moie familial 
countcipaits, (b) j ationalization, which may involve considerable 
elaboiation; and (c) a tendency for certain incidents to become 
dominant so that all othcis ate giouped about them An c\pcu- 
mental examination of these findings will be undertaken in Expeii- 
ltient I, below 

The method utilized in the second pait of this study was sug 
gested by an experiment of Caimichacl, Hogan, and Waltei (5) on 
the effect of "mental set” on the lepi eductions of geometne figures 
Then study clearly demonstrated the effect of pnoi expencnce on 
the repioduction of such foims. 

B Experimental Procedures and Results 
1, Expet iment I 

The first experiment was a paitial repetition of Baitlett’s study, 
using the same passage that he used The Boy Who Tiled to Out - 
mt HU Father (3, p 129) Baitlett’s procedure was modified slight- 
ly in that the passage was lead to the subjects twice in succession in- 
stead of allowing them to lead it themselves Also, wheie Bai tlett al- 
lowed a free interval of 15-30 minutes before repioduction was called 
for, oui subjects wcie limited to 15 minutes, duimg which they looked 
at magazine pictures. The serial repioductions weie obtained as 
follows the first person in the senes hcaid the original passage lead, 
the second pci son was lead the icpioduction of the first peison, etc 
Two sciies of 20 subjects each (Barnaid College students) wcie 
used in this experiment. 

The results wcie analyzed by dividing the original passage into 
separate elements, each representing a "unit” of thought. Table 1 
piescnts a sample of the analytical tables that wcie thus constiucted 

By tiaeing these elements through each icpioduction in the seiies, 
it was possible to detciminc the point at which the element was 
diopped oi significantly changed, as well as the cliaiactci of the 
change. 

Analysis of the results showed that the changes taking place in 
this veib.dly presented material aie, in general, in agi cement with 
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1 ABLE 1 

SUOWUK. rwL D»0PfW. Oui ov Paris ot Tin* Siorx oi The ttoy irtio Trud 
to Oil [fieri II ts Father 

Each poult of chopping out lcpi events the scnal niiinhei of the reproduction 
in which that p*n titular element disnppenicd 


Origin nl thought 

Paint o 
Scries 

f dropping in 

I Senes 11 Comments 

A son said to Ins fathei one dnv 

7 

12 

“1 will hide and you will not 
be able to hml me” 

8 

10 

The father replied 

4 

10 

Etc 


those of Baitlctt > Wulf, and Gibson Changes classifiable .is “sim- 
plification” weic fust of all quantitative omission The first itpi (in- 
duction was 201 woids in length and the 20th, m the same senes 
was 55 woids, loughlv onc-fouith of the /list In the otlici senes 
the fust lcproduction was 179 words and the 20th, 71 woids, less 
than half as much as the fiist Secondly, theic wcie certain quali- 
tative changes Bartlett lias said that the omissions occulting aic 
omissions of material that appeals melevant It was found hcic, 
howcvci, that theic is little or no con elation between the older of 
diopping the elements, whether important or ii relevant While this 
difference between Baitlctt\ lesults and those of the present expen- 
ment cannot be simply explained, the lack of correlation m.w he due 
in pait at least to diffcienccs in the natuie of the gioups used And, 
of couise, thcie is no ligid critenon of lelevanLC which can be 
applied hcie to asceitain the “true” emulation. 

The Lask is fuithei complicated because theie often occuiied the 
fusion of two sepai ate elements Tills is essential lv Bmtlctt’s factor 
of “cohesion 11 , it appeals to be a factoi of pnnie importance in 
condensations 

Omissions may be due in pait to the expeiidice of the college 
subjects in taking class Icctuic notes Condensations in such ac- 
tivity aic often achieved by i mining separate thought units togcthci 
into a single passage 

Anothci cause for omission that Bnitlctt gives is the changing of 
the unfainiliai into some moic familial counterpart Instances of 
this weie found, although it seemed that the unfamiliar might 
cithei be levelled oi sharpened (to use Wulf’s teims), depending 
upon its intnnsic attention-getting value 
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Length of the passage to be repioduced must also be added to 
the list of causes of omissions 

Changes which Bnitlctt terms changes toward rationalization 
wcie noted, One illustiation of this is shown in the following 
successive icpioductions 

The boy’s father gave him three peanuts One he ate, one 
he saved, and one he gave to a fellow, The dog ate the 
snake and the snake fell in the lake and was swallowed by 
a fish 

This passage became, in the next lcproduction * 

The bo>'s father gnve him three peanuts One he atc t one 
he kept, and one he gave to n fellow The fellow chopped lus 
and it was eaten by a snake 

Thus the incident is shaped to make a more plausible (rational) 
sequence 

In contrast to Bartlett’s finding, moializing as a factoi making 
for changes was only slightly, if at all, present in these two series 

The final change noted by Baitlett is that of transposition of 
words and phrases, with a tendency for certain gioups to be dom- 
inant, with otheis giouped about them It is evident, however, that 
as a passage becomes shoitei during the course of icpioductions, each 
part will consequently assume a moie ncaily equal value, and the 
passage will be letained moic accuiately 

2 Experiment II 

In this e\pci icnent the method of serial rcpioduction was retained 
but a specific “mental set” was piovided, for the purposes of investi- 
gating directional changes that might be induced thcicby Three 
passages of anthiopological material wcic constructed, which will be 
designated as Passages A , B , and C The A passage is entitled The 
making of clay pots and is a lice adaptation of a stoiy found in Bush- 
man Folkloic (4) The B passage, entitled Pottery and religion , 
was adapted fiom Rattray’s Religion and Art in Ashanti (9), and 
from an aitide b) Ashmcad in the American Anthropologist (2) 
The A and B passages are the “mental set” passages Passage C, 
the “test" passage, was constiucted by taking tluee thought elements 
from each of the other two passages and placing them in a passage 
of material not to be found m either “mental set” passage, but per- 
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taining to religion and pottery, thus serving as a matrix to hold 
the otherwise disci etc elements tioin the A and B passages together 
These elements weic plnced in the C passage in such a wav that 
any influence of pnnuicy and icccncy would be minimized The 
order w;vs P, A s A , B, ft, A 

A subject was given one of the "mental set” passages to lead for 
five minutes Then Passage C (oi a previous iciidition of Passage O t 
depending on the subject’s position in the senes) was lead twice to 
die subject by the experimenter A wnttcn lepioduction was then 
immediately called foi. 

Harnaid College students and Union Jumm College (N J ) 
students seived as subjects, totalling two gioups of boys and two 
gioups of gills A gioup hcie consists of a senes of 10 poisons 
with the ,1 set, 10 with the li set, and a contiol series of 10 pci- 
sons with no specific set The contiol subjects mcicly wcic lead the 
C passage (oi icpioduction of it) twice, and were then asked to 
make a icpioduction of it 

The results show a definite influence ot the "mental sct M pas- 
sages on the nature of the iep inductions secuicd In Table 2 is 
shown the average place in the senes of icpioductions whine A items 
and B items weie d lopped It will be seen fiom tins table that the 
effect of the A set on icpiod actions is unquestionable Foi both 
gioups of hoys and gnls, the senes with A set retain A items con- 
swkrablx longer \\\ the thaw d\c\ do the ft itevws TUc boys 

seem to be somewhat mote influenced by the A set than .nc the gnls 

Howevci, it should be noted that in two senes with Set B, the <1 
items were letamcd somewhat longci in the senes than avcic the B 
items In anothei senes the i c is equality, and m the tom th series, 
a slight diftciencc in favoi of the B items The icsults of the con- 
tiol senes indicate cleailv that in tlie absence of pnoi "mental ( ‘Ct M 
material, A and B items aie ictaincd equally well Thus it seems 
evident that Set B had lelativcly little effect on diffeicntial ictcn- 
tion, icbcmbling the contiol senes icsults much nioic closch than 
it did A set icsults 

TIiC”C findings would seem to indicate that m pi richer the B 
passage, which was intended to lie equal m attention-getting \alue 
to the A passage, piovcd to he less potent in influencing ^productions 
than the A passage, oi that in Pass.ige C the A items selected stood 
out more clearly somehow than the B items, due to a gieatu stiikmg- 
ncss of the items themselves If so, this is a factoi wlm.li appeared 
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TABLE 2 

Snows rnf- Avlrage Reproduction in Which fhl Criticai Items or Eithlr 
Mental Slt A or U IIavf Been Eiiminated (PlottLd 
Along a Continuum of 1-10) 

There are two gionps of boys and gills The last pait of this table lcpicsents 
the total averages of the two gicups of gnls and the two groups of boys 


Senes with 
mental set 

Avei age of di op ping 
of A items 

Aveiage of d topping 
ol B items 

Git h 



A 

6 3 

2,3 

n 

46 

40 

Control 

3 3 

33 

A 

2 33 

30 

n 

3 66 

40 

Conti ol 

30 

30 

Boys 



A 

5 0 

166 

B 

2 33 

2 33 

Control 

10 

1 33 

A 

3 0 

10 

B 

3 0 

2 0 

Conti ol 

1 33 

10 


Total averages 


Girls 



A 

4 31 

2 65 

B 

413 

40 

Control 

3.15 

3 15 

Boys 



A 

40 

1 33 

n 

2 66 

2,16 

Control 

1,16 

1 16 


despite precautions to make the two sets apparently equal in value 
before the experiment 

The effects fiom the A set seiics, howevei, aie sufficient to demon- 
strate the effect of tills pilot experience on the diftcicntial letcntion 
of the vanous cutical parts of the C passage Having just lead a 
passage discussing the making of claj' pots, subjects arc more lm- 
piessecl (as measuicd by the repioductions given) by the pot-making 
elements m a subsequent selection which deals with leligious items 
and pot-nuking items. 

As further lllustiation of the effect of the A passage thcic were 
in the repioductions instances of ‘Reversions” to the ongmal mental 
set material, in the absence of such an item in the picceding 
reproduction 
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A fui thcr finding is a tendency towaid misicpi escalation of 
statements fiom the othci “mental set” passage (ie, n rmsiepic- 
scntation of B items bv A subjects, and vice versa) Theje was 
also a shift in the oidci of events of the passage, which differed for 
the A and B subjects Those with the A set (Thr making of day 
pot 0 tended to shift the technicalities of the making of day pots 
forwai J to the beginning of then icpioductions Subjects with the B 
set kept the oidci f.uilj well but tended to clustei the symbolic ma- 
terial at the beginning and end of the passage, with the pottciv 
making near the middle Such shifts indicate that the “mental 
set” had a heightening efiett on the cot responding niataials in the 
C passage, causing them to be placed in nioie intunsically “vivid” 
pa its of the lepi eductions 

3 Expenment III 

In oi dei to piovule a conoboiation of the lcsults of E\pci uncut 
II, it was decided to gathei comp, liable data on the icpioductions 
of a laigei mmibci of subjects, using the same genei.il pioccduics, 
but not the method of scnality. Foity-onc Barnaul College students 
weie used as subjects, divided into three gioups, sis follows A set, 
13, B set, 14, Conti ol, 14 

Each student was given either the A pa*sage oi the B passage to 
read, oi, foi the contiol group, an mclcvant task (woid-building) 
foi a five-minute pcnod Then the C passage was read twice 
through by the c\pcnmcntci, and icpioductions immediately called 
for 

Table 3 picscnts the summaiiml lesults of this expenment It 
is seen again that A items stick with the J gioup much Iqngci than 
B items do, and also that the B gioup ictain A items slightly longci 


TABLE 3 

The Avirage Number or Pfrsons Who Retained hie Critical Pit ms 
(Pioitid Aiono a Continuum) 


Presence of critical elements 

Avciagca 

Sciics with 

Av ci ope retention of 

Average retention of 

mental set 

A items 

D items 

A 

123 

5 6 

D 

96 

9 0 

C 

10 3 

8 3 
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than they do B items These lesults agiec with the lesults of Ex- 
pciiment II The lesults foi the C gioup, howcvci, aio moie clcat- 
ly m favoi of the J items than they were m Expct iment II, thus 
piovidmg furthci evidence that the A items must have possessed 
gicatei ictention value than the B items 

The fact that the J gioup letains // items bettei than the control 
group does, and that the B gioup letains B items bettei than the 
contiol gioup docs, indicates that, despite non-equality m the per- 
ceptive values of the two sets of items, both the A passage nnd the B 
passage were diffeientiallv effective in shaping the ^productions 
of the C passage. 

As in Expcnmcnt II, this cxpenment lcvealcd (rf) levcisions to 
“mental set” items, (b) misstatements of the othci “set” items; 
(c) changes in otdci, and (d) additions of “extia” elements bv the 
rontiol gioup 


C Discussion and Conclusions 

The senal leproductions obtained without a particulai mental 
set show that the changes occulting in the lepioductions of audi- 
touallv presented piosc materials can be compaied to the changes 
occm ring in the lcproduction of visually presented geometucal foims. 

In Wulf's teiminology, levelling and shaipenmg wcie clearly evi- 
denced m the picsent matenal Levelling can be defined as the 
chopping out cailv in the senes of certain (minoi) elements, and 
the instability in foim of certain othcis Sharpening, ns applied 
to tile prose matenal, refers to the letcntion and even heightening 
of ccitam ideas over and above the ongmal 

As Allpoit found m the visual field, theie was also found hcic 
(<7) a decrease in excellence with the number of leproductions; ( h ) 
progiessivc alterations towaid smallei size; (t) displacements, (d) 
assimilations, and (r) omissions In out lesults wc have tended to 
gioup scveial of Allport’s classifications iinclci a single heading, foi 
example, simplification lias included such things as omission, as- 
similation, some alterations m size, and decrease 111 excellence 
Transposition of words 01 phrases seems to fall into Allport’s 
uitcgoiy of displacement 

Gibson’s results aic descnbcd m tcims which seem to be most 
pcitinent to visual geometrical material, but his classifications of 
changes tow aid the more familiar, and changes descnbcd as com- 
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pletion and disinflation arc clcaily iclcvant to the changes ob- 
served in the juesent pios e m Aten a Is 

Expel iments II and III have shown that an enhancing effect on 
serial icpioductions can be pioduccd by pioviding a u mcntal set” 
befoie the leading of the lest passage It may icadilv he gi anted 
that the set induced heie is not quite the same tiling that Carmichael, 
Hogan, and Waltei ( 5 ) have lcfcicnce to, since the subjects weie 
not given explicit dncUioivs such as, ‘'You will now heat surh and 
such items*' The reading of Passage A or B did, howcvci, induce 
a ceitain leadiness foi that kind of matcn.il, and the lesults show 
that such ti piclmunaiy “mental sct“ does influence icpioductions of 
vcibnl matenals ns well as icpioductions of visual foi ms 

It lcinains possible that, m leading aloud the test passages, the 
cxpci imcntei might have uiadvcitcntlv aftcctcd the icpioductions In 
diffeicnti.il stiessing, etc This factor was lcnlucd and guaided 
against, and it is believed that it was i educed to a non-significant 
value, 

Ceitain difference*, were found between lesults of boys and gills 
on this test Most notewoithy was the fact that in the contiol 
senes the boys letamed critical items foi fewei icpioductions than 
dul the gu Is, irrespective of whether the guh. weic jumoi college 
oi college students This lcsult ngiccs with other findings indicat- 
ing that girls usually make higher suiies than boys* in tasks invoking 
verbal learning and mcmoiy IIowcvci, post-cxpcnmcntnl question- 
ing levcaied that the boys seemed to find the experimental materials 
less interesting than the gills did, and this factor may be quite 
sufficient to account foi the sex discrepancies found 
An analysis of the icpioductions according to sex of the subject, 
with n view to uncoveimg possible ddlcicnccs in amount of cited, 
excited by the mental set passages (suggestibility ? ) revealed no 
diftcicnccs between hoys and Kills m this icspcct 

In conclusion, these results may he held to show that changes 111 
the scual icpioductions of verbally presented piose nintcnals may 
he dcsuibccl accouhng to the same pi incipics used to dcscnbc changes 
in visually presented gcometuc foims, the two appeal to have many 
features in common Fmthei, the changes which occm m each can 
be aflected by the induction of a “mental set” pi 101 to picscntation 
of the matcual 



264 


JOURNAL Or GFNE'IIC PSYCHOLOGY 


D Summary 

The picscnt study attempted (a) to im estimate the ways in which 
serial reproductions of verbally presented matenal vary fiom the 
original, and (b) to study the eftect of a "mental set” upon the 
dncction of changes of the lep rod net ions. 

In Expcnmcnt I (scnal leploductions with no specific set) 
changes wcie found which could be desenbed in the tcims winch 
have been used to desenbe changes in die lepioductions of geo- 
mctiic forms 

In Experiment II, it was found that the leading of a "mental set” 
passage puoi to healing the test matenal lead excited a definite 
directive eftect on the changes occurring in the reproductions given 

These results were conoboiated and extended in Experiment III 
winch repeated Expenment II with a laigci number of subjects and 
in the absence of senality 

The general conclusion was reached that the results obtained 
indicate that the lepioductions of verbal piose materials have much 
m common with the reproductions of geometne materials, and are 
describablc in terms of the same general principles. 
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VALIDITY OF MENTAL TESTS FOR YOUNG 
CHILDREN-" 

Board of EtUicatwn, Philadelphia 


Dorothy Kfrn II vliovyj i l 


A In PRODUCTION 

Mcat.il tests for the picschnol ages aic among the nn\u develop- 
ments m the field of clinical psychology It is not smpiMiiLt tltn t 
tlicic is moic scepticism m legate! to them and that fm the prediction 
of latei mental capacity, lesS lcliantc has been placed on their 
validity than is tine with tests given at the school ages Foi those 
wdio me less familial with small child icn, it is not haul to under- 
stand the doubts which anse as to the difficulty m making satis- 
factory, conti oiled and leliaMc observations 13 vit to the clinician 
who has developed a tamiliaiitv and uchniqur with little children, 
these ages picsent essentially the same gcncial psychological char- 
acteristics and problems of all ages, with the same gradations, 
variations and complexities It is true, however, that moic of the 
potentialities of pieschool voung&tcis aic obscured, and this being 
recognized, one would expect a proportionately lowu validity figure 

The problem with which I have been concerned is this How 
valid me test lcsulls for young children? Is a feebleminded indi- 
vidual recognisable at six months, at one ycai, or not until six 
yeais or even latei ? Is a person of collegiate caliber discernible as 
early as two yeais? Oui pioblcm is, in general, how early in the 
life histoiy of an individual can we establish an IQ which will 
piovc relatively stable? If we study a habv at one 01 at two yeais, 
will oui diagnosis be the same at school entiancc, at graduation from 
high school, and at adulthood? What is the predictability of mental 
test results foi babies and what data can the psychologist conti Unite 
at this point to ansvvci these questions? 

In the clinical 1 (.search labor atoiy emphasis has been given to 
comparative studies and it is this t)pc of investigation th.it has been 
extensively icpoitcd in the litciatmc The results of one scale have 
been coi related with those of anotlici foi approximately the same 
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age gioup I have been concerned with a somewhat ditteicnt 
pi oblcm 

I began my own rescaich in the development of pieschool tests 
befoie thcic wcic any public at ions on the subject except the Kuhl- 
mann data of 1922 in The Handbook of Mental Teift I was 
acting as consulting psychologist for two social agencies which weic 
assuming the lesponsibility of placing babies for legal adoption My 
function in that piogiam was to detcimme the mental level of the 
babies tlnough the use of cveiv tool available, in oidei to make 
diagnoses which would be as uccmate as possible I was not con- 
cerned with investigating the jeliability 01 validity of the test scales 
employed Mv icseatch mtcicsts giew out of the desuc on the 
pait of the child placing agencies to hatch the intelligence level of 
the child adopted, with that of the fostei paients — -a practical piob- 
lcm dependent foi its solution upon ail caily diagnosis and its iclativc 
stability Consequently, one of my chief concerns has been the 
companson between a diagnosis at one, two, oi thiee years with 
latei estimates as the child became oidei, 

The field was scaiched thoughtfully to select test items which 
seemed to give as complete a pictuic of the child as was then possible 
As time and icscarch added new tools, the oidei methods became 
pie tty incomplete and inadequate New scales, such as the Gcscll 
and Mcmll-Palmei were welcomed to supplement lesponscs which 
could be obtained horn a sene* of performance tests which I was 
standardizing Mv approach was to evaluate the lesults from van- 
ous tests against a background of family histoiv, individual develop- 
ment, and environmental facts On the basis of all the assembled 
data, a developmental quotient was dcnved The DQ follows the 
same geiicial principles as the commonly used IQ and accepts the 
principle of the validity of the noun idea 

As Gescll so aptly puts it in his Infant llehavtoi 

A developmental noim is a specification of a behavior pattern 
oi of a behavior chai aclei istic made to seivc as a cuteiion 01 
as a standflnl of compauson in the scmtiny of a behavioi 
status The pi unary use of the noun is to identify and to chai- 
acteiue observed behavioi fonns Stnctlv speaking a noun is 
not a unit of measmement It lepresenls a positional value 
lather than an absolute value m a calibi aled scale of equal 
units A norm is used as a ci itical device for discovenng re- 
semblances and diffeiences Aecuiatc companion by means of 
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a s\ Mcmntic fume of icfcrcncc approximates the pieusinn of 
measmement 

With this geneial statement of m> pioblcni I should like to 
present ,v dcscnption of the pioup uhom I studied, the test matcnal 
which was used, and the icsidts which were obtained 

B Tiif Group Studijd 

The study includes 250 individuals Fmmeen pci cent ueit '‘own 
childien” who had ah\avs lived with then parents T he othci 86 
pci cent weie fostei childien undei the care of tile Philadelphia 
Children's Bui can and the Pennsylvania Childicn’s Aid Society* 
Thus the bulk of the youngstcis had lived in two 01 moic cm it on- 
ments Some of the babies tame, dirccth on dischaige fiom the 
hospital, to tlie social agency, at an age vaiung fiom 10 days to 
sevcial months Some came to the agency aftei a pciiod with then 
own families, which usually was an unsatisfactoiy auangement oi 
it would have continued, Still othets had had a puoi institutional 
placement This complete change in environment in most eases is 
nn impoitant tactoi to keep in mind A leccnt study, such as Biliks', 
lias estimated that as much as 20 IQ points can he alt nlni table to 
extreme environmental chiicruiccs, and one wonders therefore 
wliethei anv clistoition to the validity coi iclations may have been 
caused by the cnviionmental changes which many of the childien in 
this gioup weie subjected to at such an caily age 

At the time of the initial psychological study the ages of the chil- 
dren we ic ns given in Table 1 

1 AM E 1 


Umlu 12 months 25 casts 

Fiom 12 lo 23 months 79 l«iscs 

Fimn to 35 months 80 

Fiom 36 lo 47 months 66 easts 


Toni 250 cases 


No child was examined psychologically who had not had a com- 
plete physical examination, the findiims (if xx Inch woic avadable 
If a child was m pool oi questionable health, the mental test was 
usually deferred, oi if given, allowance was made foi the lepoitcd 
condition 

Usually A xv«\s to Contei with the pusnn who caicd foi 
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tile baby and who knew best the details of his clay by day behavioi, 
as well as his developmental lecoid This means that foi most of 
the cluldicn tested, ihcic was a fauly complete physical and de- 
velopmental iccoid and, wheic piocuiablc, significant taixulv lnstoiy 
At the time of the last examination the ages weie as given in 
Table 2 

TABLE 2 


5 yeais 

72 

6 yeais 

58 

7 yea is 

4+ 

8 yeais 

31 

9 yea la 

20 

10 yeais 

15 

11 years 

5 

12 yeais 

2 

13 yeais 

3 

'1 otal 

250 cases 


The modal age was five yea is, the median age six vcais Fifty- 


two per cent of the childicn weic five and six yeais old, and 48 
per cent weie between seven and thntccn yeais. 

As to the gencial intelligence level of the 250 children studied, 
they lcpiesent a fairly noimal scattei with a median IQ of 96 The 
IO chsti ibution at the time of the last test is shown in Table 3 

TABLE 3 

100 percentile 

151 

99 pei ccntile 

142 

90 percentile 

119 

80 pciccntile 

111 

70 pciccntile 

106 

<50 percentile 

101 

50 percentile 

% 

40 percentile 

n 

30 percentile 

86 

20 peicentilc 

81 

10 peicentilc 

75 

1 peicentilc 

50 

0 pciccntile 

42 

Total 

250 cases 


C The Testing Procedure 

The study lcpicscnts 427 conditions and about 700 examinations 
extending ovei a penod of approximately 12 years Fiom this ex- 
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penence it is believed that most small cluldien ieact moic natmally 
m the setting of then own homes, with then inothci 01 foster mother 
piesent Thcicfoic practically all the examinations wcic planned 
for in the cluhli cn’s homes 

Small cluldien usually aie not moic difficult to test than oldci 
ones, but to obtain the best possible lcsults and the gLcatcst dis- 
play of then potentialities, my experience has suggested that special 
familiatity with this age gioup must be built up and modified tech- 
niques used By the Lime a child leaches six 01 beginning school 
age, he has been subjected to a considciablc numbci of clisuplimuy 
cxpciicnccs in life and thcicfoic will usually lespond, without much 
suggestion, to conti oiled psychological conditions He will do things 
asked of him, even if lie has no special mtucst in the task Foi the 
one-, two-, oi thicc-ycai-old, this cannot be said Life to the veiv 
young child is, except pcihaps in food and toilet situations pictty 
much an existence which is lelatively spontaneous and uninhibited 
To sccuic the gieatest coopeialion in finding out what little clul- 
chcn can do with test mateual, I believe we must thcicfoic, as 
neaily ns possible, duplicate then play situations If the conditions 
set up by the psychologist ate too ai tificial oi stiangc, lestuctions 
and inhibitions me imposed which may veiv much block and nllci the 
reactions desued 

As with all examinees, blit with tins gioup even moic so, is the 
need to establish a lappoit between the psychologist and the child 
A fncncllv contact must be sccuicd, cautiously and on the child's 
own teims, An lnteic^t must he moused ill the “hag of toys’' which 
have been bi ought along to be played with Rabies have a casual 
but vciy posit r vc wav of lgnonng and dismissing things winch do 
not intcicst them They will not accept an adult’s icqucst to clo 
a test unless theic is a desne to do so This bring the gencial 
intcicst pattern of the young child, one must use a flexibility in pio- 
ceduie Theic can be no stet cotyped older in piesentmg tlie ma- 
ternal, though usually it is moic successful to begin with peiformancc 
oi block mateual and to intiodiice vcilul items indnectly oi when 
a still gicata familianty has been established, Initial shyness docs 
not so much effect lcsponse to concictc mateual, but nun cause 
completely negative i espouses with vcibal tests such as naming 
objects oi pictuics, lcpcnting mcmoiy mateual, etc 

Young childi en have a i datively slioit attention span winch also 
at times necessitates a modification in tlie piesentation of the mateual 
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They ,u e at times highly Jistuictihle so that tests have to be upidlj 
mtiojccted at opportune moments and interspersed with plav ot 
then own selection Whims must be given consideration and desue* 
met so that fnendlv relations arc sustained, luit always with the end 
icsult of a diagnosis in mind Patience is always necessary At 
times matenal may be quite willingly responded to on lc-piescntation 
which was at fiist lcfuscd 

The vciy active child presents piobablv the most difficult situation 
Tlie exnminei must always be one step ahead, anticipating his bc- 
havioi and seeing that maternal is continuously supplied m oider to 
keep the situation going in tbc desned channels 
The simplest matenal should always be given fust so that no 
failure situation is experienced until it is inevitable Even though 
fading, the child must be encouiagcd and piaised Encouragement 
should be given indirectly by one’s attitude tatlici than by any actual 
help, or else lesidts cannot he comparable to the established non ns 
Another situation which must be held in mind is the importance 
of manifest interest and iccognition of the tact that failiue to do a 
test, especially foi the child undei two yea is, does not necessarih 
mean inability to do it Often furthci study must determine what 
was inability and what was disinterest 

With patience, ingenuity, and encouragement, and if nccessjnv, 
mdnect presentation of matenal, 1 have found emotional resistance 
and noivconfoi nutv rather mfiequent With the comparatively 
laige amount of standardized matenal available, enough satisfactory 
lesponses usually are obtained so that a couect diagnosis is possible 
For children under one ycai the complete Gesell matenal was 
used At times fot verification of data in certain studies, the Uuhlcr 
ot Lmfcit-Hiciholzci scales were added 

Foi tlie group fiom 12 to 23 months, m addition to the Gesell 
items, the Thee Disc and Thee Fu/uie Foimboauh and Wallin 
Fegboards weie used, also the Stutsman Sixteen-Cube Test and some 
Mock building pi obtains At 2+ months color matching was added, 
and townids 30 months, if e.uhcr success indicated, the Witmer 
Fonnboaid Also m many cases certain selected Stutsman tests 
were given, chiefly the diawing tests, the A laie and Foal j Nest of 
Cubes j and block building The Binet Scale was given to children fiom 
30 months on, but was not found to be very helpful oi reliable Thus 
fiom Gesell wejc selected noinih essentially foi an evaluation of 
motor and language development, and the performance material 
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was selected chiefly finm the scales of Stutsman ami I Tallow ell 
Each of these test items call he scpnrntch evaluated bv the noun 
value foi diffcient age gioups, and the sum of the nouns can be 
avei aged foi on approximate developmental quotient The DO, a 
numcncal rating, ls fuithcr weighted in light of developmental, 
medical, habit, and cnvn on mental data 

1 believe however that no diagnosis m DO can be made on the 
quantitative findings alone, but that mental giowth must be studied 
equally fioin the qualitative aspects of a pcifoimancc At times 
it is the quality of 1 espouse which chiefly dctci mines wlmt the given 
diagnosis should he Habies even a few months old diftei signifi- 
cantly fioin each othei, not onl\ in tlicii actual accomplishment 
but in the attitudes which they show Unvaids people and objects 
in then sunoundings There can be obscivcd a significant contiast 
between an intent, alert manner and a vague, disinterested one This 
is noticeable in the way infants will fixate on the simplest objects 
When a baby is oldei and is teaching foi and handling toys we 
can see persistent and sustained attention ,is contracted w'th armless, 
distiactihlc i espouses Still latci, chiefly fioin about 1H to 24 
months, the more noimal children will begin to use toys in a pui- 
poseful wav Hanging, tin owing mound, and aimless plav should be 
supplanted by play with definite ideational content hack of it Com- 
plexity and vancty of i espouse me both matuiational and expencnti.il 
tiaits, and it is the supeiior child who eailiest gives the gieatest 
indication of these 

One of the most marked variations m response at 12, at 16, and at 
18 months is the difference shown in spicad of attention A vciv 
simple test such as the Th* cc-Dnc Fonnboaid offers nil excellent 
medium for tins to be demom>tuted TUc\ e \s a definite purgxcsswu 
of response fiom complete concentration on just one single block, 
as if no more existed, to an inclusive grasp of the entire boa id 
with consequent and immediate replacing of all thiee blocks Tins 
qualitative trait of distribution of attention without doubt indi- 
cates a psychological maturity winch becomes mcicasinglv nunc ap- 
paicnt, moic developed and moic impaitant ith age increase Fiom 
my cxpcnence it has bten shown that superior child i c n display this 
wider perspective on problems considerably cailicr than retarded 
ones, and tlut learning thus becomes cor icspoiulmgly speeded up as 
more can be absoibed m a unitaiy pciccption 

Suwfitwiy, motor control and cum duration are qualitatively and 
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differentially developed at various points along the gicrwth scale 
To use another iliustiation, one of the most important qualitative 
aspects of behavior response is disci i mm abilitj^ No mattci how 
blight the baby may be, tilde is a point below which this capacity 
cannot be demonstrated. Discrimination seems to be definitely more 
n maturational than an experiential ti ait Learning to iccogmzc 
vauous people’s faces and voices is one of the first evidences of the 
trait Later it can be inoie objectively and systematically studied 
in distinctive response to a louiul and to a square blocks or to a icd 
and to a yellow cube Matcnal of tins sort lends itself to differ- 
entiation between trial and criot lesponse and conectly discerned 
i espouses, and is something which quantitative results m themselves 
cannot distinguish. 

The numciual DQ used in tins study to describe a child’s develop- 
ment at a paiticul'ii age, is theiefoie, pnmai ilv the averaged lesult 
hom vauous selected test items, but it is weighted fuithei bv quali- 
tative 1 espouses and by information concerning matui ational develop- 
ment, habit data, medical findings, family lustoiy, and environmental 
opportunities 

On the final study each child was given the full Stanfoid-Binct 
Scale of 1916 In addition performance tests wcic used- — the Wit- 
mer Fcnmboaid, and the Ttuo-Figut e, Five-Ftgui e, Casuist, Gwyn, 
Diagonal, Healy A and Hcaly B foimboaids of the Pmtnei-Pattci- 
son Scale Fiom these tests a Binet IQ } which is essentially a veibal 
latmg) was sccuied, and also what I have descriptively called a CQ 
oi combined quotient This CQ was obtained by calculating the 
average of the percentiles made on the performance tests and com- 
bining it with the Binet 10 

D Tun Results or Retests 

To test the validity ot the diagnoses made on 250 children under 
foui years of age, statistical comparisons were made between the 
DQ as previously dcscnbed and the Binet IQ secured at school age. 
The DQ was also computed with the CQ of the Binet and Pintner- 
Pattcison peifoimance tests. To obtain correlations the product- 
moment foi mula was employed, 

S\y/w — d\dy 

j — 

o ' \ cry 

Since there were only 25 child len tested under one year, cor- 
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icl.it ion «? did not seem wan anted foi this wnall group This gioup 
was retested the following yc«u and was considcied with 79 new 
cases seemed at 12 to 23 months, making 104 cases Each subse- 
quent age gioup included some individuals who had been previously 
tested The conditions aie theiefoie on 427 sets of lesults and 
about 700 examinations (Tabic 4) 


TABLE 4 

COIl U. El A 1 IONS OF DQ AND IQ AND Ol I)Q AND CQ 


Age lange 

No cases 

Ratings used 

Correlations 

PI of 
estimate 

12-23 mo a 

104 

DQ and IQ 

668±036 

8 132 



DQ and CQ 

659±.038 

7 918 

2f -35 mos 

150 

DQ and IQ 


ft 989 



DQ and CQ 

777± 022 

4 749 

36-47 mos 

173 

DQ and IQ 

R37± 015 

5,861 



DQ and CQ 

938± 007 

1 243 


Inspection of the con elation table shows a piogiessivc incirnse 
f loin 668 at one yeai, to 798 at two years, to 837 at tlueo ycais 
The corielntions between the DQ and CQ aic quite similar at one 
and two yeais, blit are ,938 at three yeais 

Amount of vanation between tests is also lcpoited by percentages 
so that the IQ can be shown as both positive and negative and in 
tcims of the IQ itself (Table 5), 

Similar increase in IQ stability as the ages incicase is indicated 


TABLE 5 
IQ Changes 






Age i 

ange 


Own 



4 

-11 mos 

12-23 mos 

24-35 mos 

36-17 mos 

childicn 

Range of IQ change 

32 

to —23 

37 to— 38 

38 Lo — 33 

I 

to 

31 io—20 

Med ui n 

IQ change 


+10 

-j" 10 

+6 

+ 3 

+ 7 

Mean IQ change 


15 

121 

97 

79 

101 

Phis oi 

mi mis 0-5 

pts 

12% 

32% 

40 ( '< 

53% 

36% 

Plus 

6-10 

u 

24 

16 

19 

17 

n 

Minus 

6-10 

u 

8 

11 

9 

9 

8 

Plus or 

minus 6-10 

if 

H 1 

59 

r>s 

79 

58 

Plus 

11-20 

u 

20 

25 

22 

H 

27 

Minus 

11-20 

ti 

4 

3 

s 

3 

2 

Plus 

21-40 

<< 

28 

12 

6 

4 

13 

Minus 

21-40 

a 

4 

1 

1 



No 

Cases 


25 

104 

150 

173 

36 
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by the table of IQ changes Since it is gcncially determined that 
the piobable cnoi of estimate of a Binct IQ is approximately five 
points under avetage conditions, it seems that IQ variations of only 
moic than live points ( ue significant Howevei changes from 0 to 5 
points, plus oi minus, aie icported IQ changes of more than 10 
points were 56 pei cent uiulci one vcai, +1 pci cent «it one to two 
ycais, 32 pei cent at two to tin ee yeais, and 21 pci cent at three 
to four ycais* Changes of moie than 20 points correspondingly de- 
creased with age from 32 pci cent under one year to foui pei cent 
at thice years The jangc of IQ change was piactically unvaned 

at all pieschool ages lcpoited, but the average IQ change was 15 

under one vein, 12 at one to two yeais, 9 7 at two to thiec yeais, 
and 7.9 at three ycais 

It is also important to note that the changes were greater on the 

positive than on the negative side Three to four times as many 

childien laiscd their ratings a$» lowered them Discussion of the 
piobable reason foi this will be taken up later (Table 6) 


TABLE 6 

Pprctntage Raising ai\d Lowering IQ 


Age range 

Percentage i aising 

IQ 5 or more points 

Percentage loweung 
IQ 5 or moi e points 

4-11 tnos 

72% 

16% 

12-23 mos 

53% 

15% 

24-35 mos, 

46% 

13% 

36-47 mos 

31% 

12% 


Three groups have been selected foi special comment — {a) own 
children, (A) superior childien, and (c) inferior children 

(rtf), Unfoi tunatcly it was possible to letain contact over a 
pciiod of ycais with only 36 child* en who had always lived with 
then patents Of this group 75 pei cent had one oi both parents 
who weic college graduates All had comfoi table homes, thcie was 
no economic picssuic, and in no case was thcie any known social oi 
personality pioblem which was adversely affecting the child It 
was felt that comparison with the othei childien in this study, chil- 
dren who had had changed sunouiidings, might contribute to our 
knowledge of the amount of variation attributable to environmental 
factots Of this group, 20 children were 12 to 23 months old, 13 
weic two to three years old, and three weie thice to foui ycais old 
Prom the table ot IQ changes (Table 5), it is seen that the pei- 
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ccntages of change vciy closely ennespond with the dunces of the 
entuc 12- to 23-month gioup Foi tv-two pci cent \ancd on Liitesl 
by inoi c than 10 10 points and the mean IQ change was 10 points 
It seems theiefoie that relative stability of envuonment was not a 
sufficiently potent foice in itself to give a high IQ constancy 
An analysts ol the Bincfc IQ of these 36 own childien is woith 
commenting on The IQ langc was 105 to 151, with the median 
and mean both 119 From additional data which will be presented, 
we see that supenoi childien aie not accuiatclv diagnosed as eailv 
as infeiioi and noim.il children Thercfoic it seems that the reason 
f oi the peicentagc of change shown in tins gioup is piohahlv ft 
combination of both the age and stipend it; factois 

(b) It had been stated bv a numbci of investigatois that superior 
childien aie not recognized as caily as mfctioi ones and to verify 
oi contradict this, 33 supetioi youngsters weic selected foi analysis 
My cnteiion of supcuoi was, at the time of the last study, a Uinct 
IQ of 115 or more, which is the upper 80 pcicentdc group The 
changes of this gioup arc shown m Table 7 


TABLE 7 

SunnuoR Cim d-rfn — DQ at Timf of Firsi Tist 


Age lange 

No cases 

DQ 90*99 

100-104 

105-11+ 

115 and above 

12-23 mos 

18 

1 

7 

3 

7 

24-35 mos 

to 

0 

2 

3 

5 

36-47 mos 

5 

1 

0 

1 

3 

Total eases 

33 

2 

9 

7 

15 

Two cases, 

oi six pci 

cent, were 

ding i wed 

as lowei 

avciage on 


the fust test Twentv-one pci cent had been classified as upper 
avciage, but only 46 pci cent had given results wan anting a diag- 
nosis of supcnoi ability The age at the time of the fiisi test, 
whether one, two, oi tin ee venis, did not seem to change the gen- 
eral situation, which fiom analysis of tills gioup, would suggest that 
ical bupciioiity is not iccogmzcd with vciy young childien in moic 
than about half of the cases I might also add that hcsiianc\ in 
being too sine of diagnoses might somewhat account foi failuic to 
positively evaluate superiority until we have veis positwe evidence 
of it 

(f) Tinning now to the infer iqi group t 18 ell i Id i on on their 
last test had been diagnosed as definitely feebleminded, and as such 
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wete comm it able to appiopnatc institutions. Eight were alicady in 
State Schools and the otheis were waiting tor vacancies to occur 
Table 8 gives the diagnosis oil the fiist study. 


TABLE 8 

Interior Children— DQ at Time of First Test 


1 

Age 1 singe 

No cases 

DQ below 70 

70-74 

75-79 

80-85 

12-23 mos 

7 

1 

4 

1 

1 

2 1-35 mos 

7 

2 

5 

0 

0 

36-4-7 mos 

4 

2 

2 

0 

0 

Total cases 

18 

5 

11 

1 

i 


Twenty-eight per cent wcic diagnosed as definitely feebleminded 
oil the fiist test, 61 per cent wcic considcied doubtful and possibly 
feebleminded, and ]1 per cent wcic dull This indicates that 
subnoimality was recognized earl 3 in all but a small group of the 
infciioi childicn, and this 11 pci cent weic definitely below aveiagc 
Theic is anothci gioup of children who might be mentioned 
here — those who gave very infcrioi lcsults on initial studies, but 
impiovcd maikedly later. Some illustrations of this type will be 
given latei, 

E Discussion or IQ Changes 

Foran and Ncmzek have caiefully analyzed a laige number of 
studies lepoiting the lcsults of letests given at vanous ages, with 
diffeient scales, and with diffeient size gioups The studies do 
not all give comparable data, which limits the generalizations that 
might be made as to the amount of change expected when indi- 
viduals aie subjected to various tests at diffeient time mteivals. 
Fomn states that '‘the correlations between successive tests vary 
between .80 and 95, depending to a consideiable extent on the 
homogeneity . . . The laigest deviations aie obseived in children 
below six years of age,” 

Nemzek, aftei an extensive analysts, concludes by saying, ‘'results 
fiom studies conccining the constancy of the IQ present a high 
degree of consistency,” The median con elation on 97 studies using 
the Bmct scale was ,832* His individuals were practically all, 
howcvcij of at least kindeigaiten 01 school age 

Fieenvm in Individual Dtfftfences discusses the constancy of men- 
tal giowth and gives a concise statement of the problem. About 
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50 pei cent of ictested individuals will vaiy five points 01 less in 
citlici (liicction fiom the oiigmal quotient The chances that the 
IQ will vaiy by 10 points me about 1 in 5, that it will vaiy 15 
points, 1 in 20 

7 here is thcicfore fairly general agi cement as to the changes which 
can be expected when individuals aie subjected to ictests Although 
most studies show considei ahle constancy, theic is indication that in 
ccitam individual eases, extieme changes may be anticipated As 
was pieviously mentioned, the Greatest numhci of ictcst studies have 
been with cluldien beyond the picschool level Gcscll, Wellman, 
and Cunningham have lepmtcd on some youngci cluldien, Cicscll 
selected 90 cases, but on final study they were only fom yea is of 
age His data showed that 80 pci cent made a developmental lating 
on the final examination which coirespondcd with the hist clinical 
estimate 

Wellman followed a group of 7S to college age and found a mean 
IQ gain of 8,2 points, Hci gioup was fiom tlnee to eight \e.iis at 
the tune of the fiist test Cunningham studied 37 cluldien, fust tested 
at 12 months and then tested seven vcais latci The gioup showed 
a median change of 9 IQ points 

I should like to lefei to an eaihei study in which I lepoitcd on 
436 ictested children At the time of the last examination the age 
langc was fiom 12 months to eight years, with the modal age 
between tlnee and foui years With that gioup the diagnoses show 
considciably less fluctuation than is true m the present study, The 
intei val between the tests was considciably less and most of the 
cluldien were ictested with similar picschool matciial and not with 
the Bmet and Pintnci-Pattcison Scales Foi the cntiie gioup studied, 
20 pci cent vaiicd by 10 oi moic IQ pointb, of which two pci cent 
vancd by 20 oi moic IQ points Tins indicates that foi the gioup 
as a whole, even those at the youngci levels of one and two jeais, the 
pewenttges of stability concspoiul moic ncAily to the picseut tlucc- 
ycai gioup lcpoited Appaicnlly the explanation for this change 
in constancy is due to the ddteiciu intei vals between the first and 
last tests 

Companng the data of this present investigation with other lcsearch 
studies, the gioup of 173 thrcc-ycni-olds gives validity collections 
as high as aie usually lepoitcd for school auic children Undci three 
years, the conelations arc lmvci and the amount of IQ change gicatcr 
than we hope to get when we arc concerned with individual piog- 
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noses, but the retest iesults ate, attei 12 months, decidedly more 
constant than chance expectation 

Finally it seems impoitant to tL^ and analyze why test results of 
the one- and two-vcai gioup me less dependable, and also what arc 
the leasons for extieme fluctuations with certain picschool cluldicn 
I should like thcicforc to icvicw some sample case matennl which 
suggests some of the factois involved in IQ change. 

Cast' 1 D M, was two yeais old when received fiom one of 
the hospitals foi convalescent care She had an extreme case 
of eczema, hei hands and legs wcie bandaged and she just 
ant, unable to do anything Physically she was veiy ietaided 
At 25 and 31 months the DQ ' s wcic both 50 She finally 
walked with help at 35 months, but not alone until 1-2 months 
At 39 months she was just beginning to put a few winds to- 
gether and all of hei language was poorly ai titillated, At 
51 months the Binet IQ was 66, at 58 months, 72 At 73 
months she was last seen and was then with hei own family 
By that time her skin was almost denied and physically she 
was in fan ly noimal condition, though 1 datively small foi 
hei age At that time hei Binet IQ was 83 and the CQ 80 
Ftirtlici icports aie that she enteied school and has been getting 
along fairly satisfactonly This case seems to be one wheie 
the mental letaidotion was vciv positively associated with an 
extreme physical pioblem, which fuithci limited the possi- 
bilities foi normal mental stimulation 

Case 2 PH was a foundling, received by the social agency 
fioin the city hospital at the age of one month All through 
his hist yuu he was veiy slow physically and mentally He 
had nasal diptheua and was a feeding problem At 12 months 
he weighed just 11 pounds, The hist teeth ciupted at 14- 
months At 23 months he walked alone The fiist psycho- 
logical examination was made at 24- months Vocabulaiy con- 
sisted of six words The DQ was given as 70 At 36 months 
a diagnosis of low aveiage was given and the Binet IQ was 
100 He was still veiy pale and fatigued easily At 52 months 
the Binet IQ was til Qualitatively he was good, thought- 
ful about all that he did h blit slow ill his reactions On the 
Inst test at 10 yeais 10 months, the Pintnei Pattcison tests 
gave 50 percentile icsults and the Binet IQ was 103 School 
progiess had been very satisfactory, and he had a number 
of years bcfoie been adopted by the family who had taken 
him to board when he was a baby Of couise In this case 
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wc had no data on family histoiv oi pie-natal uic 'I he 
early ictaulalion seemed to lie essential l> due to physical 
causes 

Ctue 3 11 W, wau ,1 miserable looking, badly neglected child 

when he was dcseitcil hv his patents and taken into cmc b\ 
the social agcnc) On the fiist test nt 13 months a DQ of SO 
was givd! IIis motoi development was seriously uiulcr de- 
veloped At J9 mouths his weight was asemge foi 12 months, 
and a diagnosis of lioidcrlme ability was made At 24 months 
lie did not yet walk alone, and his m>< almlai v consisted of 
about SO woids, used singly Sentences began at 35 month’* 
At 36 months Lbe Timet IQ was 72 At 49 mniiihs the Jlmtl 
IQ was 78 At the time of the List test at 5 yeui 1 ' 8 mo mils, 
the pci tornmnee tests i\eiagcd 7(J percentile, but the 11 met IQ 
was 82 Ihis followed nut the enliti development of slow 
language tcqimemcnt A number of fictuis seemed m opciiiiL 
in the case of this, cluld — pool e.uly cnvuonmcni, itUmUd 
physical development, ami mfeiiot inhented mentality 

Can 7 GW had n long hospital residence clue to mas- 
toiditis and pneumonia The hrst test w is gn en when be was 
23 months old at winch tune Lhe DQ was 85 He walked at 
21 months, and at 23 months had about 25 words When tested 
at 37 months the llinet IQ was 109, ,it 49 months the IQ was 
102 When last tested at 5 vcirs 9 months the ptifoimance 
tests aveiagcd 60 percentile, and iIil Hi net IQ was 113 A 
seveie illness, with consequent lack nf nomin] mental stnmila- 
tiOn, seemed sufficient to explain the child’s early retardation 

Case 5 Another interesting child was RE who was re- 
ceived by the social agency shoitW afeci he was a yen old 
His early care had been very inadequate At 16 months he had 

just begun to pull up onto his feet, he used just one word 

and on the basis of all Ins i espouses n DQ of 7 5 was given 
At 27 months he begin using sentences and did exceptionally 
well with conciete innteiul At 40 mouths the Hmet IQ was 
110 At 68 months the Ilinct IQ \s.n 112 and the performing e 
tests aveiagcd 70 percentile With this child theic was no 
pronounced oi specific physical pioblem, blit he was fud, 
emotionally sensitive, and veiv slow in adjusting to the fostei 
home winch later adopted him 

Case 6 RL lnd spent evil bis Vciy calls' life In an uwtuu- 
tLon mid was fiist tested thue when he was 17 months old, 

at which tune a DQ of 75 was given He was transferee! 

to a private boa i ding home and on each subsequent test was 
living with a fostei family At 25 months the DQ was given 
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as between SO and 85, at 31 months, as 90 On the last test 
at 5 years 9 months the Iimet IQ was 10+ and the performance 
tests weie all aveiagc This child was always a husky little 
hoy, he seemed vciy happy and adaptable, but apparently the 
institution failed to off e i mental stimulation which biought out 
the potentialities which weie latei developed in the fostei home 
Case 1 JS was an own child of college paients On two 
tests at II and 17 months she measured im to the Gesell 
noims but showed no nctdei anon, At 29 months she showed 
advance development with conciete material such as coloi 
matching and the Wallin Pcqhoatds and also with veibnl 
material She was given a DQ of 110 At 8 yeais 3 months 
she was a year accclciated in school, lated 40 pcicentilc on 
the perfoimance tests, but gave a Bintt IQ of 123 This child 
seems to ilhislmte what might be predicted when at an early 
ngc it is impossible to get an indication of abstiact veibal 
ability and when other development is just avei age It is inter- 
esting that in the last study', conciete ability was lowei avciage 
but superionty was in the intellectual field, 

Cu ue S ME picsents a good deal the same pictuie as the 
picvious child On the fiist test at 25 months she gave no 
indication of ability which was at all above aveiagc and even 
failed to show any discrimination between coloi cubes At 13 
years 6 months she was making excellent grades m school 
and had a Binet IQ of 130, With peifoimance material she 
was only slightly above the 5 0 percentile point This gnl 
undoubtedly has supcnor intellectual ability which available 
tests had not been able to detect at an early age, but with 
practical matenal she did not show any accelei ation 

Case 9 JP was fust tested nt 8 months and given a DQ 
of 75, Soon aftei, be was tiansfened to a more desirable 
foster home wheie the fostei mo the i was a muse and wheic 
he leccived a great deal of affection, At 12 months the DQ 
was 85 At 17 months lie was walking mound chans and 
used fom woids, At 2+ months be played in a veiy satis- 
frtctoiy way, gave responses to conciete material which weie 
cha ractciistic of that ngc group, lie seemed vciy noimal ex- 
cept in the language field, where he was at least six months 
retarded, haying only a vocabulary cf 12 words It was 
difficult to check on his compi ehension of verbal symbols as he 
was very shy and avoided any contact with sti angers which 
involved talking At 36 months conciete lesults weie aver- 
age, but the Bmct IQ was only 88 He still was very inhibited 
v«' h n Uy , ? n r! * i n g i lV ith aU sw aag* ^ At 4 y ww s ^ months 
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he was much better adjusted emotionally and his timet IQ 
was 105 On his seventh and last test at 6 ycais 11 months he 
gave a Binet IQ of 109 and was making a good adjustment 
in first grade This is another case where failmc to use lan- 
guage at the nppioprintc tune gave results which were con- 
siderably changed at a later date Very probably his with- 
drawn. pel sonaluy was a part of the language retardation 
Cnse 10 Another child, WS, I should like to comment on 
because he seemed so much more able as a baby than Inter 
Ills moth ci and older brother had been diagnosed ag feeble- 
minded THls child was a sturdy and robust baby The foster 
mother thought he was quite perfect and piuhnbly stimulated 
linn to the peak of his accomplishment At 13 months lie was 
slow but given n DQ of 90 At 20 months he walked alone 
At 25 months he had a few words but made no combinAtions 
At that tune the DQ was V5 At 4+ months, still no sentences 
wen mack, and on the basis of test data he was micd 65 
At 56 months n definite diagnosis of moron ability was made — 
DQ 50 Qualitatively he was typical of subnormal children, 
but continued to be a husky, active bov physically lie was 
last tested at 71 months when the Binet IQ was 42 He is 
now institutionalized and the school author itics have no doubt 
about his being feebleminded, but say that he is one of their 
more trainable children, and that he makes very nice objects 
in the wood shop The factors which seemed to distort this 
picture was a motor development nnd general physical activity 
which was not so seriously retarded and it was only ns the 
period for language was reached that his limitations became 
incicasingly evident Even now in the feebleminded institu- 
tion, he is relatively good with linndwoik, but by a verbal 
estimate, is veiy definitely rctaided 

Ca?r 11, I followed RS llmmgli a series of nine studies 
Theie ncvei waa any explanation for slowness, except appar- 
ently as a constitutional facloi He was sluggish, placid, even 
going He lived m two different boarding homes and was 
vciy much accepted by both At 20 mouths the DQ wag 70, at 35 
months, 70, at 46 months, tYic DQ was 70 and the timet IQ 65 
At 57 months the timet IQ was 69, nt 69 months, 81 At 6 years 
9 months the Binet IQ was 91, at 9 vear«i, 87, and at 10 vcus 
1 month the Binet mting was 8+ and conciete ability by the 
Pmtner-Pnttci son <5Yrt/<? was 50 percentile The reason for im- 
provement with age seems to be one of those undetermined 
things 

Ciuc 12 FW vui a pretty Uuld, attractive socially atul 
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she always had had a deniable envn oninenl, good physical 
caic, and the usual amount of affection and mental stimulation 
Ilei mothei worked in ail oJhcc At 21 months the DQ was 60 
At 27 months F only walked mound fuinmiie She said a 
numb ci of single words hut made no sentences At 37 months 
a DQ of 85 \\ as gnen though the Binct IQ was 92 At 49 
months the Binct IQ was 85, at 77 months, 83 On the sixth 
and last test at 7 yens 9 months the Burnt IQ was 82 and the 
performance tests varied from 0 to 40 percentile School woik 
was difficult and without doubt F is ,i dull child, but the eailici 
possibility of feeblemindedness has been ruled out, In this 
case there is no explanation foi the impiovcoient in test scores 

I have given these twelve case sumiuaucs because they seem 
typical of many others wheie on letests, considerable fluctuation m 
utnigs was shown As I have pieviouslv said, we can piechct latci 
mental ability with a huge percentage of small childien But be- 
cause m individual cases we get consumable instability, it is deniable 
to ti V and analyze tile i easons for the changes 

Health conditions, if they aie marked, can interfere with mental 
development Thcic ate, how eve \ , only a few Conditions which 
leave a pcimpnent disability, namely, scvcic toxic infections and 
injuucs to the cential neivous system Somatic conditions mav 
cause tcmpomiy ictai elation, such as Cases 1, 2, 3, and 4 But 
each of these may also have been complicated by other situations of 
a geneial environmental sou In analyzing IQ changes ot 10 oi 
moic points, I did not find physical icasons in moie than 10 to 
15 pn cent of the cases, and as suggested above, othei causes mav 
also have entered in What thib health factor mi gilt mean in the 
general population is haid to estimate, but piobably a gicatei num- 
ber of childien would suffci from physical problems than was tme 
with this group, which was laigcly under the caic of a social agency 
The highest type medical scivice was given, the kind which few 
families could afloid, 

A great deal has been written about the emotional resistance of 
small childien to formal test piogranu I feel that this pioblcm as 
it effects collect diagnoses has been given too much emphasis As 
was discussed earliei, techniques appioptmtc to small childien will 
eliminate much of this difficulty. This does not suggest that all little 
child) en ate cntiicly amenable to test situations, but that with experi- 
ence, the pioblcm can be met so that theie will not be a set ions 
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distention to the conect psychological pictmc The moie senmis 
aspect of emotionality as reflected in te-t wsults, is not \v\th J\il- 
dicn who ,uc negative oi difficult m a specific test situation, but 
with those whose life pattern as a whole piescnts pinhlems The 
veiy shy, inhibited, withdiawn youngster, m the dominating, over 
aggressive one, is the type lefeucd to, and is iliusti &ted \\\ Cases 5 
and 9 Of those cases showing IQ changes of 10 oi moic points, 

I found lci>s than 10 pci cent had emotional ptoblcms which inter- 
fered with then responses to a degree that diagnostic difficulties 
weic picscntcd 

The piohlcin of effects of cnvnonmcnt on mental development is 
complicated and open to dispute Freeman sa\s 

On the whole, attempts to annl>/c individual nhilitics into 
amounls due to nature and nuiturc have kft the piohlem un- 
solved and it is likely to remain unsolved until even out of 
the innumerable factois m a given pci son's environment has 
been identified and quantitatively determined and until then 
dynamic intci -relational i jis ,ne deteunined, beginning v\ uh the 
environmental influence updating from the moment the ovum 
is fertili7cd Until this state is achieved, tht mluilation and 
assignment of qunntitniiv c minis to nature and to mirtuii 
will he valuable principally as a statistical cxeinse 

All investigators aie not as sceptical as Freeman in the possibility 
of being able to isolate environmental causes Rcgaidless of the 
exactness with vs Inch the effect of mu sunouTulings can he meas- 
ured, it is genet all v .igiecd that the influence is a consideiahlc one 
The tcmi environment has such a wide connotation that it innv 
mean anything fiom amount of sunlight and fiesh an to the subtle, 
stimulating factois which arc pi od need bv pcMsonal contacts in plav 
and conversation, oi by books, etc 

I should not caic to estimate quantitativeh the dcgicc to which 
enyiionmentnl stimulation nuv effect a paiticulnr irulrmlunl Blit 
I can pick out a gioup of child] cn who had lived in undei-pnvileged 
homes, and when they moved to homes wheic good physical caic 
was given, whcie play matcuals were abundant, whcie intelligent 
conveisation was encountered, and where satisfactou emotional life 
was possible, then these same child icii evidenced an accelcialed men- 
tal development Foi about 25 pci cent of those whose 10 \ vancd 
on retests bv 10 or more points, environmental change seemed to 
be the primary explanation Cases 1, 3, 4, 5, and 6 appealed to 
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have been effected definitely by the envuonment in which they had 
lived 

Regaulless of the extensive experimentation with pieschool tests 
and the merits of the available scales, it must be recognized that 
extrinsic limitations exist so fai as a complete evaluation of the small 
child's potentialities aie concerned. This is paiticulaily tiue with 
respect to the use of language. Because most childicn aic talking 
freely by the age of three, it is not fiequentlv difficult to secure an 
estimate of the functioning of language insofar as it can be mfeired 
fiom its quantitative manifestations If shyness inhibits their verbal 
responses, we can usually secure repoits fiom the patent as to the 
level of verbalization, 0 r we can check on compiehcnsion by having 
them point to specific objects oi pictuics, or test their ability to 
follow commands and directions For the two-year-old, although 
failure to have begun using sentences is below average, with some 
children, as shown in Cases 2, 4, 5, 6, and 9, it may not be significant 
of any later problem. Language slowness may, as in Case 9, have 
an emotional deteiminant and not be associated with a peimanent 
intellectual letardation. 

The moie seiious aspect of test limitation is presented with the 
study of very young children foi whom it is possible to make extensive 
observations of motor development, adaptive behavior, and social 
responses, but for whom later veibal facility can only be anticipated 
because of other general development Until language begins to 
function it is not possible to evaluate the capacity which may be 
shown for dealing with problems requmng the manipulation of 
veibal symbols. As in Cases 7 and 8, it is undeveloped language 
which causes so many supeiioi children to be umecogmzed early 
Lack of inhumation as to how an individual will utilize linguistic 
symbols may also cause an ovei -evaluation of the ability of a le- 
tarded child, such as Case 10, wheie m otliei fields fauly noimal 
ability was displayed. If body conti ol is adequate and concietc 
material is handled relatively well, it is quite easy to assume that 
language slowness is not too significant and may not indicate any 
later pioblcm. This is especially tiue for children undci 30 months 

The test limitation in the language field seemed to account foi 
about 20 per cent of the cases who later changed then diagnoses 
by more than 10 IQ points 

What of the rest of the cases whose tarings vailed on letest by 
more than 10 IQ points — in this study appioximatcly 30 per ccnt ? 
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It seems that they have frankly to he put clown as cause unde- 
termined Cases 11 and 12 fall in this categoiy, 

In summaiy, discussing the causes producing IQ change beyond 
the lange of the piobabtc erior, I think Dnscoll has made an ex- 
cellent statement She says we aic * 'confronted with a complexity 
of intci acting factors which can seldom be completely isolated under 
experimental conditions and whose scpaiatc influence on the variable 
in question is consequently difficult to evaluate,” Undoubtedly \vc 
can list as frequent and known causes foi fluctuation in test scoics— < 
physical condition at time of first test, maiked emotional pioblcms, 
environmental changes, and lack of developed language or other 
psychological tiaits which the natuic of the tests makes it impossible 
to study. 

F. Conclusions 

1 In psychologically evaluating a young child, test items should 
be cniefullv selected, appiopriatc lest techniques utilized, and quali- 
tative estimates consideicd, Other available data, such as physical 
condition, emotional patterns, developmental history, family back- 
ground, and environmental factois should also be considered and all 
carefully weighed in denying the developmental quotient, 

2, A study of 250 children, first tested at one, two, or thicc yeais, 
and retested at from five to 13 ycais, show that with age increase, 
greater validity coi relations arc obtained 

3 The validity conditions of a thrcc-year gioup, sccuicd from 
preschool tests and later Binet and pcrfoimnnce tests, aic very similar 
to correlations leported foi oldei and school age children 

4 Mean IQ changes also me ldatcd to age and deaeasc from 
15 points undci one year to 8 points at three yems. 

5. Preschool childien showing a variation on ictcsts of more 
than 10 IQ points, will improve in at least three times as many 
instances as they will dcteiioiatc, 

6 Tlmty-six own children, oil ictcsts, did not give figmes sig- 
nificantly diftcicnt fiom fostei children of similar age 

7 Of 33 supeuor children, approximately half \yc\c similarly 
diagnosed on an initial test 

8, Of 18 feebleminded children, appioximatcly 90 per cent were 
similaily diagnosed on an initial study. 

9. Changes of 10 oi moie IQ points can be attubuted to the 
following causes, although it is impossible to estimate mathematically 
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the influence of each cause foi ( i p c u ticulai individual Suggestively 
they ate due to (a) pom health conditions, 15 pci cent, (4) emo- 
tional factois, 10 pei cent, (r) envuonmental situations, 25 pci 
cent, (d) limitations within the tests, pai ticulai lv with language, 
20 pei cent, (e) undetermined, 30 pei cent. 
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JUMPING-ROPE RHYMES AND THE SOCIAL 
PSYCHOLOGY OF PLAY* 

Department of Psychology,. The Gcoigc Washington U trivet i Uy 


Six u art Hcndlrson Britt and Margarlt M Eat com 


A Background 

In 1927 Bennett (3) published a buef collection of i hyines used 
m skipping rope, the only one the picscnt wntcis have been able to 
find. 1 Yet Chase (9) lists jumping iope ns among the Inst 10 most 
popular games in the New Yoik City stiects in 1905 Schvraulrncr 
(33), investigating game picfcicnccs of 10,000 foui th-giadc clul- 
dicn, found jumping iope thud in older of frequency, mentioned 
by 1,182 of them Lehman and Witty (21, p, 60) lcpoitcri from 
onc-fouith to one-half of the guls between 8J^ and \2]/± ycais of 
age engaged in jumping iope dining the couisc of a week, with a 
very high ficqucncy compaicd with the otlici play activities listed 

Rope jumping has had a long histoiy and has been earned on in 
many cultuics other than oui own. Ropes vveic jumped in ancLent 
Greece (26), and icputedly can be seen m Egyptian museums (2). 
Women boin in Russia, France, Sweden, Austinlia, and Checho- 
slovakia have told the wntcis of jumping rope as clnlihcn while 
singing accompanying lyncs in then native language. 

B Pur nos f 

Tlie picbent study was canicd out, then, for two lcasons — -fust, 
because of an intcicst in the social psychology of jumping-rope 
thymes pet se , second, because of the beating which observations of 
this special type of play activity might have on thconcs of play in 
general, 

1 Jumping iope as a play activity foi clnhhen involves group 
participation in which not only the physical activity of jumping, i mi- 
ning, and skipptng is involved, but in which theic ate chaincienstic 
language patterns based on vocalizing coupled with gestmes The 

^Received in the Editor ini Ofhee on Deccmbci 13, 1939 

Tust at the completion of the present manuscript, it i%ns learned that a 
collection of Folk Jingles of /lm email Chid ten will be published by 
Mrs Dorothy G Mills Howard (Time magazine, August 21, 1939, 34, 54-55) 
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language bchavioi obscivccl in jumping lope is a foiccful medium of 
communication and cultuic transmission 

Language helps the child to understand lu-» sunounthng'*, deflects 
Ins social cnviionment, pci nuts i ccn.ll of past experiences, and trans- 
mits to otlici cliildi en m the gioup and in subsequent age groups 
some of the fundamental concepts and attitudes of the piesent gioup 
<f No othci index is so accurate of the child's social cnviionment as 
his use of language” (6, p 113) Language used by childicn in 
lumping rope is one special instance of this point 

For vciy young cluldicn, play is highly individualistic* small 
groups of two ot three individuals beginning to form o id manly only 
when child icn are about foui ycais old (17) The gioup cnlaiges 
with age of its participants, double competition groups appeal, and 
with fuithci cleavage teems with organization and mles Jumping 
rope is, however, the function of a group of indefinite number, double 
competition has not appealed, and what vciy few regulations exist 
aic made bv the child] en themselves subject to change if they think 
the gioup will piofit 

As oftspnny> of the tvpu.al plav gioup, gangs and congeniality 
gioups arise; these aic "transitions” between primary and secondary 
groups 08) A gioup of childien jumping rope, however, is a 
typical pnmaiy gioup, the play group Behavior is spontaneous and 
natural, and personal social influence is du j ect Jumping tope ordi- 
nal ily occurs without adult control, mlc, Qi dictate It is usually not 
taught in schools, and apparently few adults aie evei conscious of 
what then child icn aic sa\mg in jumping or how they jump 

2 A studv of jumping rope rhymes also has a dnect bcaiing on 
the various theories of play Most of these theories, not foimulatcd 
oil the basis of empirical obseivations or experiments but based on 
lationalistic thinking, simply lepiescnt an attempt to fit some special 
ideas into the scheme of plav Thus, Schillei (32) and Spencci (34) 
thought play the lCbult of expend ituie of excess encigy, superfluous 
actions pei formed in the absence of real activity for immediate giati- 
ficntion though leleasc of tension Lazaius (20) indicated that plav 
is rccupeiative to the mentally and physically fatigued, while Patiick 
(28, p, 29 ft ) has mure lccently suggested that plav is a relaxation 
from the use of a set of muscles and follows along “deeply rooted 
mcc habits M Gioos (15) has written of play as an instinct leading 
to interaction with otheis — a preparation foi adult activities though 
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piaciicc in social adjustment. G Stanley Hall (16) believed that 
play is “instinctive \uth heredity” and rtuapitulatcs the cultiual 
epochs of the lace Me Don gall (23) diftci cntiatcd between original 
uigeb and modified loims of them oi play “instincts” expiessed in 
less seiious actions Appleton (1) concluded that plav is founded 
as a matui at ion piocess in an instinctive physiological uige foi 
glow th i these and othei tlicorics of play die discussed in gicata 
detail in anothci papci (8) 

The populai \ lew of most paicnts is pmbahlv wiong, that child 
play is a incie pastime Play foi child icn is seiious and all-ahsoib- 
mg (41, p 301) Wheic play is concerned, theie is almost no pail- 
pai ticipation oi idleness on the child's p.ut When such an activity 
is a laige factoi in the genetic piocess, its influence must he veuy 
gicat 

The “inoiar and "mental” advantages of snual pai ticipation in 
foiming chaiactei and peisonalitv have been sticsscd by many. Curti 
(11, p 338 ft) suggests that plav aids in the total adjustment of 
the individual hy helping him to obtain a varied and imaginative 
appioach tn pioblems Wlutlcv (38) mentions mouil valuer taught 
thiough gioup compulsion to Ian plav. Neveithcless, Witts (39) 
found upon testing school childien and upon having teachcis late 
the same childien on chaiactei and peisonalitv tiaits that chddien 
of medium and low sociability appeared as well adjusted to Ufc, 
tended to iank highei scholastically, and yith the exception of 
“pcisonal atti activeness” ranked lughci than the moie sociable clul- 
dicn on peisonality and diameter tiaits. 

C. Basps for Collection oi Rhvmls 

This study, then, centcis aiuund the language bchavim of children 
in jumping lope, as indicative of their fundamental habit-patterns 
and attitudes which may be nurinicd in this plav situation (cf , 10, 
also 19), and as possible indices of the basis of play activities. 

The data weic collected by the jumoi siuthoi (lefened to hcie- 
nftci ns the obscivci) by visiting the Grant Elemental y School in 
Washington, D C, duiing noon iccess pcnods, amt by playing in 
the afternoon ovci a pcnod of scvcial weeks with children m her 
own neighboihood from the Soineisct, Maiylnml, Elemental v School 
Sully pointed out that, "A child is quick in spying whether he is 
being obseivcd, and as soon as he suspects you aic specially mtev- 



292 


JOURNAL OF GENETIC PSYCHOLOGY 


cstcd in his talk he is apt to tiy to produce an effect” (35, pp 21-22) 
Tins difficulty was laigclv overcome, however, by the observer turn- 
ing the lope hcisclf, a task usually disliked by the children because 
they picfci the active jumping, and also by jumping herself as the 
occasion demanded. Also there was not such a gicat age difference 
between the observer (age 21 ) and that of the children that she 
could not enjoy hci former favonte play 
Although children as young as 5 oi 6 aie seen to attempt jump- 
ing, the peak of popularity for the game is reached at a period from 
S ] /2 to 13 years of age, following which thcie is a steady decline 
( 21 ), hence, oui observations weie principally of this age gioup 
(although a few children obscivcd weic 6 and 7) Jumping lope 
is a seasonal game in that it occuis most fieciucntly during the spnng 
months, especially Apnl (21, p 198), hence oui observations were 
made during April, 1939, Finally, although boys as well as girls 
jump lope, the game is predominantly populai with gills ( 21 ), 
hence, oui observations were only of guls 

The greater popularity of the game with gills is partially explain- 
able in tcims of seveial factois Lehman and Witty (21, p 10+) 
found the gieatcst difteience in play activity between boys and giiL 
during the years from 8^2 to They found boys 1 games dunng 

those years characterized by vigmous action, competition, and some 
organization Jumping lope involves a icstncted range of action* 
little competition, and very little organization Gills’ activities tend 
to involve the use of language to a slightly greater extent than boys* 
games Then, too, practically all investigations have shown a small 
but persistent supcnoiity in gencial linguistic ability of go Is over 
boys (14, 36), 

D. Representative Samples of Rhymes 

Samples of lhymes collected which aie icpiesentative of jumping- 
rope behavioi among these girls are presented in this section, together 
with psychological evaluations 

Jumping rope is one of the folkways of oui cultuic, somewhat 
similar to the counting-out lhyincs, the nursciy lhymes, and the 
many traditional games of children (cf , 5 and 25) The List two 
lines in the following aie remnants of the ancient counting-out 
rhymes, still persisting m jumping rope today 
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Ihhit\, hibhilv, Mbbit), i>ab, 

Ihluhi bibbity, ranahuo, 

Dictiomirv down tiic feri> , 

Out goes you k 

The imiveisaliiy and guicial unifoimity of action pinduccd by 
the two fust lines (cf , 7, p 4) is siupiismg when one consider 
the gieat icgional diftcienccs Yet these lines, and otlicis, have 
continued foi gcnei ations in the folkways uf duld lin, as the mull 
of such factois as conditioning, common stimuli in learning tluough 
social interaction, etc Scveial of oui 1939 rhymes wcie also lccordcd 
by Bennett (3) in 1927, 

We have heaul child i en inseil phiascs of their o\mi composition 
when the coucct ones wcie foi got ten oi when they nwlized that 
the jingle was not ducctly applicable to then situation The turn 
of the lope legul.ites the lhythm, and several mcmbeis of the gioup 
oftci suggestions Piohably the changes are somewhat giadual, for 
sevcial endings arc often found foi the same rhyme, foi example, 
foi " uinahoQj * the last woid in the second line above, childicn in 
othci communities chant tr i auabo” and still othcis, “ canalhoat*' I 

This means that jtunping-iope iliymcs change in then thought 
and content with the times, maintaining the same general rhythm, 
lepctitions, and occasionally some of the vciscs Foi example, the 
following lhyme was not sung 12 yeais ago when the obseiver 
jumped tope, but obviously dates fiom the dancing fad of 1937-38 
known as the Big Apple 

Swing your right foot, * 

Turn mound, 

Su?y Q, 

And tmek on down 

This is a fiii ciy fiom the kind of vciscs chanted b> cailicr gen- 
ciations of children, which likewise reflected some of the adult folk- 
ways of the period Foi example (3) 

“Motlici, Mother, what is dint 
Hanging down the lady's back?” 

"Oh, you little snssy thing. 

That’s the lady’s corset string” 

Here arc two more 1939 samples of the utmost modernity, lcprc- 
sentativc of an appreciation of current adult attitudes 
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A tisket, a tasket, 

Hitler’s in Ins casket, 

Eenie, mccnie, Mussolim, 

Six feet unclei ground 

[Some children replace the Inst part 
with “cut linn down”] 

Red, white, and blue, 

Youi fathei is a Jew, 

Youi mother is a Japanese, 

And so arc You 1 

Japanese' has been substituted' in the third line for "Chinaman* 
(foimcily used), an obvious concession to the times. As Lois B 
Murphy has lcccntly pointed out, “The play patterns of the childien 
arc a minoi of the cultuie which suriounds them, and this culture 
provides the raw matenal for their activity and fantasy” ( 27 , p 60 ) 
The influence of the movies is reflected in the couplet appaiently 
dating from the lecent cinema, The Liitle Rebel 

Shuley Temple takes a bow, 

John Holes shows heL how 

Adoiatioit of the child movie stat , indicative perhaps of identifica- 
tion, is furfchei shown in the following 

SbjjJcy Tp/nple, turn arDiJUj, 

Shirley Temple, touch the ground, 

Shuley Temple, go up stalls, 

Shirley Temple, say your prayeis, 

Shirley Temple, go to sleep; 

Shirley Temple, don’t you jjeek 

Thctc is no doubt that jumping-iopc rliyines unconsciously minor 
the child's environment Hcie is an example fiom the “comic" sheet • 

Toots and Caspai went to town, 

Tootsie bought an evening gown, 

Caspar bought a pair of shoes, 

Eutteicup bought the Daily News [a Washington 

newspaper]. 

Before the repeal of prohibition, childien jumped to 

Ice cream, soda-water, ginger-ale, pop, 

Tell me the initials of youi sweetheart 
A — D — C — D — etc, /[until the jumper missed] 
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Now the childien. in the same ncighboihood naively chant 

Mary ate some maimalade, 

Maiy drank some beer, 

Mary ate some other things 
That made her feel so queer 

Oops came the rmrmalaik, 

Qoo-oops Lame the heci , 

Ono-ps came the othu things 
That made her fctl so queer 

When the obseivei, as a little gill, jumped icpc, the children 
chanted a tunc of family thsngi cement to which they had added at 
the end the lcfiam fiom a then evvncnt musical enmedy' 

'‘Mama, mama, may I go 
Down to the cornci to meet my beau?” 

"No, my darling, you Ldn’t go 
Down to the cornel to meet your beau ” 

"Papa, papa, may I go 
Down to the coiner to meet my beau ? 11 
"Yes, my darling, you may go 
Down to the corner to meet your beau 11 

I should woriy, I should care, 

I should many a millionaire 
If he should iliCj I should cry, 

I show Id many another gu\ 

We must be cautious in inteipicting all lhvmes ns representative 
of adult attitudes accepted by the children. A child of 7 uttciing 
the following thyme is piohably not compensating foi her paicnts’ 
lcfusal to let hci help with the houscwoik, but is learning the terms 
ot a duty which hei older jumping companion has to pcrfoim even F 
evening* 

Mabel, Mabel, 

Set the table 
Don’t forget the— 

Salt — \incgar — mustard — pepper— 

[faster aiul faster] 

Intel estuig ui connection with this jingle is Drever’s (12) conclu- 
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sion that expansion of a child’s envnonment always tends to incicasc 
use of nouns lclativc to that of other paits of speech The above 
ihyme has moic nouns than all otliei paits of speech put together, 
and many of the othcis lecoidcd include a huge piopoition of nouns 
Bolton points out that “childish imitation is apt to be uncntical” 
(6, p 111). The ihyme below has final vowel and consonant alht- 
ciation and a ccitain "catchiness ” It is ceitainly accepted uncriti- 
cally Pci haps the allitciation appeals to the child’s aesthetic plcasuie 
in xvoids (22) • 

Did you ev-a, Iv-n, 6v-a 
In voui ICf-a, lif-a, 16 
See a dev- a, div-a, dov-a 
Kiss his wef-a, wlf-a, wo? 

No, I ncv-a t niv-a, noy-a 
In my lef-a, I if- a, 16 
Saw a dev- a, div-a, (16v-a 
Kiss his wef-a, wlf-a, wo 

Lowcnfeld (22, p* 107 and p 152) believes that imitation in play 
is the lesult of the child’s necessity to externalize his sensory ex- 
pcucnccs and phantasies in older to assimilate then leality, that 
bcfoie 8 or 9 yeais of age a child docs not use woids to communicate 
ideas but always to exp i ess the scnsoiy experiences he externalizes 
in play. Realization of his enviionment would thus conic through 
diamatization of himself, matcual objects, his emotions, and his 
iamily (22) Ellis and Hall (13) observed this element of diama- 
tization in the pictcnscs of cluldien that then dolls were sick oi 
liiiiigiy. Tins idea is illus tinted in the two following jumping-rope 
ill vines 

Gi and mother, Grandmother, I feel sick 
Send for the doctor, quick, quick, quick, 

Doctor, Doctor, shall I die? 

Yes, my da i ling, by and by 
IIow many pills shall I take? 

On e — tw o — th r ec — f o u l — e tc 


Dolly Dimple ate a piece of cake, 
Dolly Dimple got a tummy nche 
Dolly Dimple went to bed, 
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Doll) r Dim pie foil down (lend 

pwtvpti i*\\h prostrate 
oil the ground ] 

The ic aiL definite social ti aits e\picssccl in speech winch have 
developed tlnough gioup pai ticipation at a chauctcnstic social level, 
in certain gcogi aphical regions, 01 with ccitam “classes” These dif- 
fcicnees ovei and above individual difteienccs definitely coloi speech 
and die manifested in vocabulaiv, gestme, intonation, pionunciation, 
style, and rhythm of speaking (31) The following picsumably 
originated in England 

John said to John, “How much .ire yom rglm,?” 

John said to John, "Fift) shillings apiece ” 

John said to John, "That's too deal " 

John said to John, "Get out of hcic” 

fOthei gioups inscit ,l cenis M for "shillings ”] 

The (pobbibly) young composeis of the iliyme below might have 
seivcd as substitute mothers of sinallet clnldicn at play in the streets 
of some over-ciowdcd tenement section 

Old man Daisy, 

What do yon think I did? 

I upset the cnb 

Ayu\ tdvnoA kA\u\ VviA 

The kul began to holler, 

I grabbed it by the cnllai 
The collai came loose, 

And I got the deuce 

The location in the following is definite, In thiec lines it paints 
an adequate pictuie in words of some chilclicn’s suiioiindings In 
addition, this lhvme yields an excellent oppoilumty foi accent color- 
ing 

Your inothei, my mother, live across die way, 

Two hundred tliuty-thice Fast Bioadway 
E\try night they have a hght, 

And this is what they say 

(t Aca bau i, soda crackci , 

Jea bacn, boo, 

‘lea baca, soda cracket , 

Out (joes you 1 * 
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In the above we again sec an old counting-out rhyme included 
Counting-out js likewise involved m the following selection, and 
the rhyme is also like the one above in that it conveys a childish 
impiession of neighboihood qu*uiels 

Yom mother and my mother 
Weie hanging out clothes* 

Your mother gave my mother 
A punch on the nose 
Did it hint— yes or no? 

Y-E-i? spells “Yes” 

And out you go 

Racial picjudiccs are alrcad) foimcd to some extent m these girls 
of jumping-iopc age, but these oveit veibal expressions foi the most 
pait appeal to have been built up by adoption of leady-made atti- 
tudes Thus, the woid “nujqet” in the two following ihymes seems 
to have no vividly disagreeable connection with the childien's feel- 
ings It is apparently just a word denoting an individual and docs 
not seem to have much assimilated reality for the jumpers 

I don’t want yom apple, 

I don’t want yom peai , 

I don’t want youi fifty cents 
To kiss behind the stan 

I r d rather wash the dishes, 

I'd rather senib the floor f 
I'd rather kiss the nigget boy 
Behind the kitchen door 

Another m moic childish vein has little rhyme m apparent mean- 
ing. 

There wns a little nigger — 

Put him in a tugger, 

Sent him to the ten cent store 
Fell out the window, 

Broke his little finger, 

And then he went home 

A different stoiy, howevci, is told by the following fiagment 
This veisc was suggested at the end of a longer ditty by two girls 
who were immediately hushed by the gioup with the admonition, 
" That's not nice” The observer was unable to hcai the rest of the 
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lliymc flic fiaginent hcaid indicates an attitude piobnbly built up 
m the Ptist thiough a piocess of intcgiation, now expressed vci bally 
with emotional tone No doubt it will stmngly influence other foinis 
of belidvioi 

And if jom fnthci spits tobacco, 

Then he's a diriy Jew 

The sex motif is stiong in jumping-iopc behavioi Not only .ire 
the words "beau” and "kiss” of ficqucnt oecmicnce in jumping- 
rope vocabulary, but thymes involving love-makmg and having 
"dates* 1 aic among the most populai Heie aie five examples. 

Two years old, 

Goin' un l hue — 

I wc.ii my dress 
Above the knee 
I walk m the urn, 

I walk in the snow, 

And it’s nobody’s business 
If I do have a licmi 

M> sistci's got a bny-fucnd 
Who comes cxcry night 
They go into die parloi 
And turn out the light 
I peek till (nigh the lay-holt, 

And this is what I hem 
Johnny, Johnny, 

Take yotu /inns <wv(iy f 

Nine o'clock is striking 
Mothci, may I go out? 

All the boys aic wailing 
For me to take me out 

Cindeiella, dicssed in yellow, 

Went down town to buy an uinbicll.i 
On the way she met her beau 
Who took her to a fn c-cent show 
When die lights weit turned down low, 

How many kisses did he gue her 
One — tivo — tin fc — fo nt—ctc 
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Down in the meadow 
Where the gieen grass glows, 
Thcie sat Maiy Jane, 

As sweet as a msc 
Along tame her boy-friend 
And kissed her on the nose 
How many hisses did she get? 

One — favo—tln ee — {out — eta 


Upon cntcung the gioup, a younger child often does not giasp 
the meaning of some of the rhymes One gul of about 6 insisted to 
the observer that “as siveet as a toes' was the collect vetsion of 
‘ r (ts sweet as a lose” (above), although she admitted that the othcis 
said "rose ” Howevci, thiough the gestuics accompanying the 
lhvmcs, the suggestions of the oldei gills, imitation of them, and 
motivation by gioup appioval when the thyme is mated conectly, 
the younget child quickly adapts heisclf 
Gestuics dlustiating the woids aic chaiacleiistic of all the above 
— turning, <toopvr\g, thuwmg ktsses, und so ou If the 
is vigoious, the jumper lemains silent while the gioup chants on, 
watching the jumper attentively The indicated motion is acted out 
in the following short lhymcs 

Down the Mississippi 
Where the boats go push 

[illustrating] 

Lady in a boat 
With a white petticoat, 

And hei name is Miss 

“YloubC foi lent— 

Inquiic within” 

When I move out, 

Let Jane move tn 
[etc, etc] 

Individual differences ate slight and of little impoitancc Con- 
foimity is the oidei of the day. The lope-jumping of childicn is 
about as fundamental a level as can be found in anv situation of 
social stimulation and lesponse (cf , 24). 
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Teddy Bear, 'Icddy Bcai, 

Hops on foui feel, font feet, 

Teddy Bear, Teddy Bear, 

Jumps on out — fikhloo* 

E Gbnlrvl Inimipretation 

Two questions wcic lniscd at the outset, one concerning jumpmg- 
inpc ihymcs pet se } the othci concerning the i elation ot these ihymcs 
to theones of play 

1 l 4 11 st, as to the ill vines themselves, imitation and paiticulailv 

social imitation by gnls of this age gioup seems veiy obvious. In 
tact, the jumping-iopc situation seems to involve imitation of funnel 
lopc-jnmpeis, imitation of othcis in the gioup, and imitation of 
adult patterns of bchavioi Robinson (30) attnbutcd “imitative" 
play in childicn, togethei with the fiequentlv accompanying phan- 
tasies, to a compensation for the incongimtv between impulses and 
the sunoundiiig world Cuiti (11, p 359) adds that tins substi- 
tutive play can never be moie than a tcmpoiaiy 01 paitial means of 
adjustment Holton wntes “A ncwci view, hovvcvci, lcgauls mu- 
tation as one of the most lmpoitant modes of learning nn the pa it 
of intelligent adults as well as of mimatute child icn” (6, p. 111) 
Yet is imitation the whole stoiv ? Aftci all, to say that childien 
in chanting the same jumping-iopc lhjmes aie simplv responding 
to “imitation” is to substitute n lathci loose concept foi an explana- 
tion The gicat unifoimitv of action in the language and gestural 
behavior connected with jumping-iopc ihymcs can certainly be ex- 
plained only m terms of a large numbci of i elated factors (cf , 29) 
Some of these aie piacticallv identical innate stiucturcs, common 
stimuli, common language and othei symbols of thought and action, 
the stimulation of enthusiasts in the gioup, ihc entire conditioning 
process, the piobable embarrassment, togethei with the piobable 
disappiovnl of one’s fellows, fioin acting too dilteiently, the piobable 
appioval and friendship of otlieis as a lewaid fui “collect” behavior, 
the piobable elevation of an individual by an unusually good adop- 
tion of the special activities and manncis of the gioup 
Thomas’s four wishes (37, pp 4-32) aie also most certainly 
satisfied in the jumpmg-iopc situation New cxpeucncc is fuimshed 
vicanously in new and moie complex ihymcs and in learning the 
vanutv of twists and turns in jumping Response is appaient in the 
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bociabilitv and acquaintance of fi lends who join the gioup Recog- 
nition is ofteied in pcifoiming the ihymc without “missing” and, 
if proficient cnougli m jumping, in being able to lead oft and choose 
the otdei of those who follow behind, Sccuiity is prcseived by the 
ihythmic turn of the iope and the ability to icly on old well-learned 
rhymes that can be done with ease 

As foi the learning fnctois involved, rapidity of learning is en- 
hanced by pleasant sociability, inteiest in the game, the repetition, 
the rhythmic action, and perhaps, even, by spaced learning (40, p. 
268) (since each child must wait hei turn). 

2 Second, as to thcoiies of play, paiallels have icpcatedly been 
diawn between the language and play of small childien and that 
of pnmitive savages, helping to give use to the “recapitulation” 
thcoiy, that child development explicitly follows the development 
of the nice and cun thus explain the latte i Appleton (1) found a 
close analogy between the play of savages and that of childien fiom 
7 to 13 or 14 ycais of age With both, play is in gencial unoiganizcd, 
jliythmical, to some extent mimical, lcpctitivc, and auriccl out prin- 
cipally in social groups Jumping lope, as a play activity popular 
with girls from 7 to 13, is characterized by cvety one of these 
elements 

So fai as language behavioi is concerned, in many pnmitive gioups 
pitch and tone accents m woids aic appaient. Theie is sentence 
melody, and speech is more “agitated” than oms — like song Words 
are poetic and giaphic in that they appeal to the senses (18) 

In many instances savages are mentioned as veiy expert in 
adapting the subjects of then songs to cut rent events Noi is 
this soit of singing on any and evciy occasion confined to sav- 
ages, it is found wheicvci the indooi life of civilization has 
not killed all open an hilarity . (18, p 435) 

As we have seen, childien behave similaily, and when ficc fiom 
adult control chant jumping-rope rhymes, “adapting the subjects of 
then songs to ament events” 

From cm observations we believe it possible that these similarities 
in play activities and in language behavioi of childien and primitives 
are not explainable in teirns of recapitulation Rathei, this sinulaiity 
piobably lesults fiom the fact that both primitives and children are 
principally membeis of pnmaiy social groups in which contacts die 
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peisonal and diiect Exuberance and scnsoij feelings, are unre- 
stricted by complex laws or by the 1 emote foimahtiLs of a secondary 
gioup Learning is infoimally acquired through social mtci action, 
imitation, dramatization, and suggestion, but not through oigam/cd 
institutions The pai.illcl is simply in the "how” of development, 
and not in the "what " It is in the mannci of development, not 
in the actual details 

We believe that plaj activities can be icganlul as activity com- 
plexes, based upon leilexcs and landom tendencies but oigani'/cd 
and molded beneath the piessuic of the social envuomuent (cf , 4, 
p 348) Some wntcis have tended to ignoic the fact that play 
is a function m the development of personality and m the sociali/a- 
tion of gioup bchavioi Yet it is these vanous somhzang factois 
acting upon alicadv established habit-patterns which we observed 
over and ovci again in the play of jumping rope 

The piesent paper is not intended to be an exhaustive study of 
jumping-iope lhymes It docs, howcvci, indicate the value and sig- 
nificance of such a suivey Likewise, it exemplifies the idea that in 
social psychology tlicie is a fiim necessity foi objective and scientific 
analysis of prosaic social situations in the behaviui of human oigan- 
lsms 


F Summary 

Samples of rhymes weie collected, used by gills fiom about 
6 01 7 to 13 ycais of age m Apnl, 1939, m the suburbs of Wash- 
ington, D C , while engaged in the gioup play activity of jumping 
lope The language bchavioi of the cluldien was studied in i elation 
to tlieii habits of thought, and also in i elation to thcoucs of pl.iv 
Representative rhymes arc inteipictcd individually above. The fol- 
lowing gencial conclusions arc also made 

Tumping-iope lhymes me explainable, not simply in terms of 
"imitation" but also by a laigc nvmibci of l elated factois, such as, 
practically identical innate stiuctmcs, common stimuli, common 
language and othci symbols of thought and action , stimulation of 
enthusiasts, conditioning, disapproval foi diftcient actions, appioval 
for similai actions, elevation by icadv adoption of special activities 
The desnes for new evpcncncc, foi lesponsc, foi recognition, and 
for sccmitv me also muioicd in the lhymes Learning factois arc 
also involved. 
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Tlie lhymcs are not believed to support the ^ ‘lecapltula^ion ,, theory 
of pla y Instead, play activities of the sou studied can be better 
explained as adjustment complexes based upon reflexes and landom 
tendencies but oigamzcd and molded beneath the piessurc of the 
social envnonment, the play of jumping-iope rhymes is rcgaidcd as 
a socializing foice. 

The picscnt pnpei suggests a field foi study which involves an 
appai ently piosaic situation, yet which oficis empincal data of a 
valuable soit both foi the psychology of children and for the psy- 
chology of play 
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A METHOD FOR RECORDING THE ACTIVITY OF 
THE HUMAN FETUS IN UTERO J WITH 
SPECIMEN RESULTS* 1 


Department of Psychology, Indiana Ihnvcistty 


W N Kellogg 1 


A Introduction 

Tlic student of ontogenetic development has long been mtcicsted 
in the bchavioi of the human fetus as it glows within the uteius 
Yet the natuial piotectiou furnished by the uterine and body walls 
of the niothei has scivcd as a bar i ici against chieet and fust-hand 
obscj vation As a lesult* most of the available knowledge about the 
beginning of human behavior has been accumulated from the study 
of picmatuiely born specimens The practicing obstctncian does, 
of course* make clinical observations upon the cases which he treats. 
But the full and complete lnstoiy of the genesis of noimal fetal ac- 
tivity in uteto is still an active scientific issue 

A numbei of methods foi observing the responses of the fetus 
through the maternal body wall have been in use Most common 
among these aie the methods of palpation and the indirect proceduic 
of obtaining intiospective statements oi desciiptions fiom the picg- 
nant mother concerning the nature of the fetal activity which she 
experiences The use of technical aids and of special app.uatus is by 
no means new in this connection, since instnmicnts of one son or 
anothei have been employed to assist in making obsci vaticns upon the 
fetal oigamsm for moie than a ccntuiv (1, p 95) The stethoscope, 
caidiogwiph, string galvnnomctei, and X-iay have all been adapted 
to this purpose. 

In lccent years the attempt to obtain long-teim scientific lccouls 
of fetal activity has led to the development of pneumatic oi tamhoui- 
hkc devices which aie fastened over the maternal abdomen Thus 

^Accepted for publication by Leonard Carmichael of the Editon.il Board* 
and received in the Editorial Office on December 16, 1939 

The writer is indebted to Di T W lorrey, cmbnologist, of Indiana 
University, foi reading the manuscript and foi helpful cnticisms ind sug- 
gestions 
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Ray (3) lias devised a 3-t.imbour system which is taped to the 
external abdominal wall Son tag and Wallace (7), following the 
precedent set by Ray, have lefined And expanded the pneumatic 
method so as to obtain moie complete lecoids with it. Then appar- 
atus has been successfully used m icconling the gioss l espouses of 
the fetus to external stimuli as well as in other wavs (8, 9) Subse- 
quent investigations by Son tag and Wallace (10) and by Sontag 
and Richaids (6) have dealt especially with changes in fetal hcait 
i«ite 2 

The method descubcd m the picsent papei is based upon a new 
and somewhat cliftetcnt pi maple, Although fai from pci feet, it 
nevertheless possesses advantages which recommend it for the study 
of mtia-utennc activity. Since the lecouhng technique is mechan- 
ical, lathci than electrical oi pneumatic, it is, foi example, simpler 
than many of the otliei methods The essential paits ate cxtiemcly 
light in w eight and can thcicfoic be easily tianspoitcd All lecoids 
arc automatic and can be studied and measured at leisure The 
tracings of the fetal reactions need not be complicated in anv wav by 
the lespnation of the mothei. The method also pcimits the sepaiate 
lccoiding of the activity of the caudal and lostral ends of the fetus 
It should be clearly emphasized, howcvci, that the equipment docs 
require accurate and delicate adjustment, and demands that the 
mother lcmain quiet while observations aic being made Specimen 
results fiom one subject are analyzed and discussed in the following 
pages 

B. Technique of Obtaining Observations 
1. Recording Mechanism 

Both side and end views of the paits of the mechanism which arc 
fitted over the external abdomen arc diagrammed in Frgmc 1 The 
abdominal plate or plates, C-D , arc of 28-gaugc shect-mctnl, 2 J /i 
inches wide find fiom 8 to 16 inches long, depending on the size of 
the maternal abdomen, They can easily be bent at each expci imcntal 
session to match the contoru of any paiticulai location When two 

^Recent expei oriental studies of fetal activity which have stressed the 
lntiospectioiis of the mother, have been reported by Richnids, Newberry, 
and Fallgatrer (+) and by Richards and Newberry (5), A geneial review 
of the liter a tine on fetal behavior prior to 1933 lias been published by 
Carmichael (1, pp 95-99) 
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FIGURE 1 

Showing Audominai Mechanism run Rf cording Fftai Aciivity 
A cm vcci plate of light sheet-met.ii is bent to fit the abdominal wall, m 
the mannei indicated by CD m the cross-sectional view Any <hnuge in 
the external contour of the abdomen by pi assure from within now causes 
the plate to tilt either to the right oi to (he left These right-left dis- 
placements are transmitted to the tipper end of the veitiral icd AH as 
movements of the point A in the direction of either Y nr Y A thread at- 
tached to A B f)i A conveys the motion of the vertica) rod to i light muscle 
lever which writes upon a kymograph drum 'Ihe iisc and fall of the whole 
abdomen in the direction FS, caused bj the breathing of the mother, does 
not as a rule change the abdominal contour Since A is not displaced in n 
lateral direction, the breathing movements aie not recorded by this technique 
The side view shows the method of adjusting two abdominal plates so that 
the lumbai plate (to the right in the figure) iccords the activity of the 
caudal end of the fetus, and the pelvic plate (to the left in the figure) 
tecords the activity of the i ostial end of the fetus The thread T which 
connects the two plates at their center, prevents the pelvic plate from slipping 
downwind as a result of the steep angle of the abdominal wall at this point 

plates ate used, as illustrated in the side view of Figure 1, the one 
nearest the pelvis of the mother is the shoitci of the two (fiom C 
to D)j while the one ovei the lumbai icgion is the hmgei Such 
an arrangement is necessitated by the shape of the .Lbdomm.il «nca 
dining piegnancv If the fetus is in an advanced stage of develop- 
ment, the angle at which the pelvic plate rests on the abdomen m.u 
be consumable In tins case, the two plates should be fastened to- 
gether with a thread, T, winch pi events the slipping oi movement 
of the pelvic plate upon the sin face of the sLm The light vcitical 
rods AB and A'B' arc 6 ] / 2 niches long and me soltleied to the ccntoi 
of the abdominal plates The combined weight of both plates, 
together with theii vertical lods can be held down to less than four 


ounces 
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In picpm fition foi the adjustment of the abdominal plates the 
mothci ib atikcd to go to bed wheic she lies upon lici back m as 
comfortable a position sis possible She mav even sleep dining the 
examination pci iod Tlic fetal heart is located with the aid of a 
stethoscope, and as a check the position of the head, shouldcis, and 
buttocks of the fetus can be delci milled by palpation The lowei oi 
pelvic plate is then placed o\ci the head and shouldcis, while the 
upper 01 lumbai plate is fitted ovci the sacial and leg icgion of 
the fetus The movements of the fetus which aic transmitted to the 
external wall of the mothers abdomen will now cause one 01 the 
c»thei (oi botli) of the abdominal plates to tilt cithci to the left 01 
to the light The tilting of the abdominal plate produces a coi res- 
ponding lateinl mo\ email of the uppci end of the vcitical iod JB 
which is attached to it, in the dncction of the anous at T oi Y 
(Figure 1 ) Tins latei.il movement is transmitted though five oi 
six feet of thread, tun tlnough appiopi lately placed agate pulleys, to 
light muscle lcvcts wilting upon a kj mogiapluc dium In addition 
to tracings fiom the pelvic and lumbai abdominal plates, a complete 
record would include n time line, a pneumogi aphic tiacing of the 
mother’s bieathing, and a line fiom a lecoulmg maikci connected 
to a signal key, bv means of which the mothci can legistci the 
presence and duration of mtrospectivcly obsuved or “felt” move- 
ments When the effects of external stimuli, such as loud sound* 
or mechanical pressures, me to be obscived, a stimulus lme may 
fllso be added 


2 The Elimination of Bieathing 

Smee slight movements oi the vertical rods m the direction TS 
(see end view, Figuie 1 ) pioduce no change in thread tension, they 
cause no deflection in the fetal activity-lme upon the kymogiaphic 
lccoid In taking actual lccoids, therefore, every cffoit should be 
made bv the cxpenmentei to adjust the abdominal plates so that the 
vcitical iods aic exactly in the plane of movement of the abdomen 
caused by the mother’s breathing Except m laie instances, a piopei 
adjustment will entirely eliminate her icspuation from the abdominal 
lecords 

But such a pnnciple, it should be noted, may also eliminate fiom 
the lecords, small fetal movements which cause the abdomen to use 
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and fall as it does in bicathmg One may npjitfullv ask to what 
talent this limits the effectiveness ot the method 

Thcie may, of comse, he some fetal movements not iccoided be- 
cause of this paiticulai technique, but these must ccitainly lie 
raie It is piobable, we think, that no tetvil response of suflicicnt mag- 
nitude to move the abdominal wall 02 in 01 inoic would fail to 
produce a slight deflection on the iccoid line This is because fetal 
movements change the con tout of the abdominal wall, while the 
lcspuation of the motliCL causes the whole abdomen to use ami fall, 
without changing its ion tout by any appieualilc extent, A fetal 
push, duectly below the lowci end of the levei f U) would cause the 
whole plate to tilt m one direction oi the uthci, since it would raise 
the plate so that cithet the end F 01 the end D w.is wvay fimn tlic 
abdominal wall It is unlikely, thciefoic, that am but the smallest 
of fetal movements aic missed by the iccoiding s\stem described 

3, Ot)ia Souttes of Fit OI 

But the possibility of mtioducing cnois, b\ iccordmg movements 
not caused by tlic fetus itself, extends beyond the breathing activity 
of the motliei, Bath the uterus and the ammotic sac make smooth- 
muscle conti actions of then own If these mclcvant i espouses aie 
reproduced along with fetal rctivit\, will tluv not be confused 
with it? i „ 

With legarrl first to uteiine contractions, the answci is cleai 
Uterine contractions me extiemely slow, m some instances tliev last 
for pctiods of several minutes They aie similar to the contractions 
which ultimately result in bath The change in the iccmd line pto- 
duccd bv a ntenne conti action is piogicssivc as well as unuliicctional, 
up to the point wheie the peak is i cached Aftn passing the peak 
of the conti action, the record line again letuius gi uluallv to its 
picyious level If the, aic of the i cun ding level is discounted, the 
iccoid of a ntenne conti action will appeal appioxnmitelv svnimetn- 
cal The contour of the iccoid lines of a utcune conti, ution pio- 
duced by the piesent method, lienee differ so much finm those 
produced bv the i espouses ot the fetm that an expci icncecl rccoicl- 
readcr can icndilv distinguish the two (cf, Figure 8) Weak or 
less-obvious uteiine contractions can be lutoni iticallv eliminated 
fiom the final icsults, by a special technique of mcisuiing the rounds 
to he dcsLuhcd 
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With lcgard now to the movements of the smooth-muscle tissue 
of tlic ammotic sac, theic is somewhat less certainty During the 
I.itei stages of picgnancy, the amruotfc sac mcieases in size until it 
piesscs against the chonon on the innei utcnne wall Ammotic 
movements of sufficient stiength and magnitude may possibly change 
the shape of the uteius itself, and by this means cause an alteration 
in the contour of the external abdomen Whcthci the independent 
conti action of the ammotic muscle tissue is able to pioducc these 
effects is at piesent unknown If it is, then the effects would be re- 
corded along with fetal movements by any device which opeiatcs 
on the piinciplc of icgistenng changes in the shape of the abdominal 
wall Yet even if the movements of the amruotic sac aic tiansmitted 
to the external abdomen, the icsultmg changes must be of small 
extent as well as slow 01 giadual m occunencc Thcic seems to be 
no good reason, theiefoic, why a technique of computing aibitiaiv 
fetal movements of specified size occuinng within a given time 
limit (like that to be desenbed) should not aulom itically eliminate 
any amnmtic distuibztnce, just as it would the smallei utciine con- 
tractions, The figures which arc ultimately dcnved fiom the k\mo- 
guide tracings need be made up, thciefoic, only fiom fetal move- 
ments 

The piesent method is ncvei thclcss stneliv limited It makes no 
pretense whatcvci of showing the extent 01 magnitude of any pai- 
ticulai fetal i espouse It uffcis onlv a way of getting at the duration 
of activity, togcthci with a kind of gcneial summation of gioss be- 
havioi In this lespcct it is like the .ictogiams of Szvmanski, Richtei, 
and Shnlev A laigc fetal movement undci G oi D would obviously 
produce a losci deflection of the point A m the dnectian A r 01 Y 
than a small fetal movement which occuirtd neai the base of the 
vertical rod A B 

C Genetic Records trom One SunjLcr 

Specimen lccoids have been taken fiom one subject by this 
piocedure, fiom the 1 70th to the 256th day of fetal life, inclusive 
The obseivatiom were begun slightly aftei the tunc when fetal 
movement was fust cxpci lenced by the mothci They continued 
until 14 days before the end of the full-tcun gestation penod, which 
was computed as 270 dfl 3 'S fiom the time of ovulation The fetus 
was a normal female whose weight at bn th was 8 lbs , 3 n/. 
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Figure 2 Figure 3 

Figuic 4 , Figure 5 

AH of these figuiea me photographs from kyinographic tracings I he 
line marked U m each of the reproductions U the refutation of the mother 
T is a time-line in units of 5 see, each R id the Pclivity icuml from the 
lumbai abdominal plate which covers the head or rostral end of the fetus, 
while C is the activity recoid from the pelvic plate which eovtis the leg- or 
cauclctl-iegloli of the fetus The line S gives the inti ospuctive icpoit of the 
mother concerning the fetal movements winch were felt or experienced by 
her. 

Figme 2 shows a portion of a rontiol recoid taken 40 davs nftci the birth 
of the fetus Of seven postnatal control recoids spaced over a period of 
from 37 to 52 days after buth, the section piclmed shows lw fai the gitniesi 
amount of movement in the abdominal lines In most tasts, the lines weic 
perfectly straight, indicating no changes in abdominal (ontour at .til Figure 
3 is a icpi eduction of a fetal ucoid made on the 217th day of fetal life 
It is reproduced heie because of iti snml mlv to Figuic 2 The small ikgiLC 
of change in the actnit) lines shows that the fetus was \erv quiet timing 
this period, and may have been asleep 
Figuies 4 and 5, by contrast* show periods of tonsulenhlc activity In 
Figure 4 (fetal age 197 da>a) the bchauoi seems ih)tlunic, with cor res- 
ponding movements of the uppei and lower portions of the fetus In Figure 
5 (fetal age 199 days) the i c is also a good deal of aclmt>, but the recording 
lines from the two parts of the bodj are quite different 
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Experimental sessions wcie held «it mtcivals of 24 houis — with 
some omissions. Each session of lccoided obseivations coveted ca 18 
consecutive minutes. In some cases, two series of observations wetc 
taken in close succession, during the same expenmcntal period All 
leadings weic made at a constant time of day, between 1 .30 and 
3 PM The mother lested quietly for 15 minutes before each 
session so as to eliminate the possibility that any of the fetal move- 
ments weie lesponses to her own activity. A total of 1730 objec- 
tively recorded minutes of fetal behavior were accumulated in this 
way. 

Additional contiol lccords were taken, beginning 37 days after 
childbirth* These saved as a check upon the possibility that respira- 
tory or visceral movements, not caused by the fetus itself, might 
have complicated the earlier tracings 

1 Some Qualitative Findings 

The appearance of the lccords obtained, together with some of 
the qualitative results are illustrated in Figuies 2 to 7, which are 
reproductions from original kymographic tracings The top line ( B ) 
in all these figures is the respiration of the mothei The second line 
from the top (T) is the time line, in units of five-seconds each R 
is the activity record from the head or rostial end of the fetus, 
while C is the acttvrty xecord for the leg or caudal end of the fetus 
The line Sj winch is thud from the top in some of the figures and 
at the bottom in others, gives the introspective report of the mother 
concerning the fetal movements which were felt or experienced by 
her. 

Figuies 2 and 3 show periods of no activity. Figuic 2 is, in fact, 
a section fiom a contiol record taken 40 days aftei the biith of the 
fetus, Of seven postnatal control lccoids, spaced fiom 37 to 52 
days after birth, the section pictmed shows by fai the greatest amount 
of movement in the abdominal lines In most cases, the lines were 
perfectly straight, indicating no changes in abdominal contour at 
all Figure 3 is a reproduction of a fetal lecoid made on the 217th 
day of fetal life, It is rcpioduccd here because of its similaiitv to 
"Figm e 2. The small dcgice of change in the activity lines shows 
that the fetus was very quiet dm mg tins peuod, and was probably 
asleep 
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Figures 4 aiul 5, on the other hand, shmv penods ot tonsulciablc 
movement, the intensity of wlm-h vanes at dilfcicnt points m the 
records In Figure 4 the bchavioi seems to be rhythmic, with coi- 
lesponding activity in the upper and lower petitions of the organism. 
The fetal age at this time was 197 days In Figure 5 (fetal age 
199 days) there is also a good deal of muTciiient, but the activity 
lines from the two pints of the body aie quite difteicnt. The de- 
pi cssion of the mother’s key timing "felt” movements shows the 
coirespondencc which exists between the objective and subjective 
observations. 

Figuic 6 shows a lcflcx contraction of the uterus, oi a cramp — 
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FIGURES 6-7 

Lines marked fi f T, R t C, and S in these kymographic reproductions have 
the same sigmficnnce as those in Figures 2, 3, 4, and 5 Figure 6 shows a 
uterine contraction oi cramp — not a felnl movement at all — similar to the 
contractions which ultimately result in butli Reflex resnonscs of tins sortj 
sometimes lasting for several minutes, are common in the advanced stages 
of pregnancy T lie fetal age nt the time of this record was 217 days 
Figure 7 shows the response to a shot from a 32-cahluc revolver fired 
two feet distance from the abdominal wall, when the fetus ivas 234 days 
old The sharp deflection of the markets is not pait of the rone lion of 
the fetus, but is pioduced by the concussion of the explosion upon the 
delicate recording levels The response is shown m the change m level 
of the lines following the stimulus, In more than .1 do/en attempts to 
lecovil reactions to the sound of n shot in this mnnnei, the ri mills were 
for (he most pait negative 

not a fetal movement at all Refle\ responses of this sort are n 
common aspect of the advanced stages of pregnancy The fetal age 
at the time of this record was 217 days 
In Figuie 7, the response to a shot fiom a .32-calibre revolver 
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fired two feet distant from the outer suifacc of the abdominal wall, 
is lccorded. The abiupt vertical movement of both abdominal lines 
is not a fetal response, but is a mechanical effect pioduced by the 
concussion of the explosion upon the delicate lccording levers The 
response itself is shown by the changes in the curves following the 
sharp deflection caused by the explosion In more than a dozen 
attempts to produce an observable startle reaction in the fetus to a 
stimulus of this soit, the results weie foi the most pait negative 
The iccord pictured shows the most ‘Violent" tesponse which was 
obtained 8 


2. Quantitative Results The Graphometei Method 

Several quantitative methods of evaluating the activity of the 
fetal organism were attempted Two of these will be discussed m 
the present repoit. The first made use of the Indiana graphometer, 
a special device for measuring the oscillations of wavy lines or 
curves The second was based upon stiaight-linc measurements of 
the records, made with the aid of mechanical drawing instruments 
and a magnifying glass. 

Since the Indiana graphometei has been fully described elsewhere 
(2), a detailed explanation of its opeiation and construction will 
not be given at this point, It is sufficient to say heie that the instru- 
ment is a combination of two plammctric units mounted together 
on a movable arm and equipped with special ratchets which limit 
the rotation of each unit to a direction opposite to that of the other. 
As the operator moves the pointer of the giaphometei over the 
line to be mcasuied, the two plammetnc units automatically sum- 
mate the vertical deflections or deviations of the line fiom a hoii- 
zontal base One unit gives the sum of the deflections in an upward 
direction fiom the horizontal, while the other unit summates the 
lengths of the downward deflections from the honzontal If the 
upward and downward deflections aic added togethei, the lcsult 
is a measure of the total activity or total movement within any given 
tunc mtcivnl By proper adjustment, the instiument can be made 
to correct for the aic of the wilting pointer which onginallv traced 

a Sonttg and Wallace (8, 9) leport fetal responses to sound stimuli in 
many observations on a number of different fetuses A serious question 
concerning their c%pciiments, however, is whether the stimuli leceived by 
the subjects were auditory or were actually tactual m nature 
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the line whose vertical oscillations aic measured. Readings are taken 
m centimeters of vertical deflection (on the lecord) from the hon- 
zontal baseline 

Records of gioss 01 total activity as measured by the giaphonietei 
are given in the uppei pait of Table U* No differentiation has 


TABLE 1 

AvrRAGE Graphomei tr Reading and Numdtr or Movements ri-n Minum — 

Onjpc'iivfi Data 


Fetal age 
in dnya 

170- 

179 

ISO- 

189 

190- 

199 

200- 

209 

210- 

219 

220- 

229 

230- 

239 

240- 

21-9 

250- 

256 

Av gnphomctci 
reading pei 
minute of 
obseivation 

30 

17 

60 

1 38 

78 

1 28 

1,20 

1 88 

1 16 

O' 

21 

,12 

zs 

60 

62 

26 

55 

75 

36 

Av. iiumbci 
objective 
movements 
per minute* 

1 99 

124 

4+1 

9 27 

513 

3 67 

7 33 

10 19 

5 39 


181 

6S 

198 

1 9+ 

ill 

2 21 

3 R6 

4 20 

1 91 


*Sec text for definition of "nn objective movement " 


been made in this tabic between 1 ostial and caudal leadings, but 
the two have been combined to give a single measure of gcncial 
activity The figures in the table aic the average gLaphometcr lead- 
ings pei minute foi the different fetal age periods Each age pciiod 
covets 10 days of fetal life, excepting the last which includes only 
seven days. Yet the avciagcs are dnectlv compatible Although the 
vai lability, as represented by the sigmas of the distributions, arc 
large m almost eveiy ease, a maiked and unmistakable tieml towaid 
increased activity as the fetus develops is biought out by these data 

3 Tabulation of shhttuuy "Movements" 

The second method of analyzing the iccords (without the use 
of the giaphomctei) was to detcimmc the iiumbci of .ubituulv- 
defmecl movements which occuncd. A '‘movement” bv this method 
was legal ded ns a change of specified magnitude occuinng within 


4 Utenne contractions were, of course, omitted from these figuies 
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a fixed time limit. Changes in the activity lines smaller than the 
minimum lcquiicd by the definition of a movement, wcic not 
counted Also slow 01 giadual altciations m contoui (which might 
actually be “big” movements, if obscived over penods of seveial 
minutes) weic eliminated, because the amount of change which 
occurred within the time limit was not sufficient to satisfy the 
requirements of “an objective movement ” 

This pioceduic, in effect, diaws a sharp line between “slow” and 
“fast” abdominal changes, and excludes the slow changes from the 
lcsults, The advantage of making such a distinction is that it 
eliminates those alterations m abdominal contour which aic pro- 
duced by the slow-acting smooth-muscle of the maternal uteius (i,e (| 
uterine contractions), as well as any possible changes caused by the 
smooth-muscle tissue of the ammotic sac (mde supra). What is 
left is the more rapid striped-muscle behavior of the fetus uncompli- 
cated by disturbing influences. If the arbitrary-movement procedure 
is properly applied, therefore, it should serve as an additional con- 
trol, for it should automatically exclude these irrelevant factors 
from the final measurements, which would then be based upon fetal 
activity alone. The rules governing the technique as it was employed 
in the present instance, were as follows. 

1. “A movement” was taken to be any vertical displacement of 
the recording line (cithei upward or downward) greater than 5 mms 
which occurred within a period of 10 seconds 

2. Displacements of less than 5 mms were not counted, except 
when several minor changes, each less than 5 mms in extent, totaled 
5 mms. or more, within a 10 sec interval In such a case the various 
small displacements were counted as ONE movement 

3 When a displacement was gieatci than 5 mms, it was con- 
sidered to be all the same movement, until theie was a definite 
change in the direction ot the line of at least 90 degices 

4, A movement beginning m one minute and ending in the next 
was tabulated as being in the minute in winch it ended 

III the lmvci pait of Tabic 1 aie given the aveiage numbci of 
“movements” pei mm. for the different fetal ages, as dctei mined 
by this method. Although the vai labilities aie again large, the 
results show the same definite increase in activity with age The 
total number of objective movements — as arbitrarily defined by tins 
procedure — was 10,469, That is, 10,469 “movements” occuned 



W. N. KELLOGG 


319 


within the somewhat less than 30 liouis of leconled obsciv.it ion 
(1730 minutes) from the 170th to the 256th day of fetal life 
The close eoirespondence between the two methods of measuring 
gioss or generalized activity can be seen from Figure 8, winch has 



to 
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FIGURE 8 

IncrcAsl in Fetal Activity wini Acc 
The graphs show the rate at which gross motility develops, from the 
170th to the 256th day of fetal life Activity records were taken at approxi- 
mately daily intervals by the method illustrated in Figure 1 The points 
plotted in the giaphs are averages for each 10-day period, excepting the 
last point, which is an average of seven days The graphoincier results 
shown on the left-hand vcitical coordinate were obtained by tracing the 
activity lines with a special instrument, the graphometer, which automatic- 
ally totals the deflections of the recording markers Readings from the 
graphometer serve as an index of general behavior The average number 
of movements pei minute which are given on the right-hand vertical co- 
ordinate, wcie obtained by measuring the genci ll activity icconis bv a 
special piocedurc described in the text 'I lie two methods, though quite 
dilfeient, give slnkingly similar graphs of the increase of motility wilh 
fetal age 


been made up fiom the data in Tabic 1 Here the avciage number 
of movement* pci turn, and the avciagc graphometei activih pci 
mm have been plotted against age, on compainblc scales. Even the 
nunoi fluctuations of the cuivcs fiom one age pcuod to the nc\t 
arc faithfully lcpioduccd by each of the methods The drop in 
the level of the curves foi the 250-256 age point suggests a con- 
fu mation of the finding of Richards, Ncwbenv and Fallgattcr (4), 
who have reported that "there is a peak of activity during the 
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eighth and ninth lunai months, with a chopping ott at the tenth 
month” (4, p 78) . 

4 Localized Activity 

Pci haps the simplest and most ducct wav to show the gieater 
relative activity of the head-and-shouldci region at the younger ages 
and the subsequent lessening of the relative activity in these paits, 
is by means of the figures in Table 2. The data picsentcd are all 

TABLE 2 

Percentage or Observation Periods in Which the Average Acrivinr or 
the Rostral End or the Fetus n R Minute Exceeded the Average 
Activity or the Caudal End of the Fetus per Minute— 
Objective Data 


Fetal age 170- 

in days 179 

ISO- 

189 

190- 

*99 

200- 

209 

210- 

219 

220- 

229 

230- 

239 

240- 

2+9 

250- 

256 

(forlO-clny 
y intervals) 66 6 

77 7 

92 9 

91 7 

72 7 

4L7 

69,2 

37 5 

50.0 

(for 30- 

z and 27-day 

y intervals) 

81 3 



68 6 



53.6 



, v=Nunriber of observation periods in which the average activity of the 
roatial cad of the fetus per minute (aa measured by the graphomctci.) 
exceeded the average activity of the caudal end of the fetus pei minute* 
y=Tutnl numbei of obseivation periods, 

based upon average giaphometer leadings pei mm for both upper 
and lower cuives Yet they arc all per cents and hence ate i dative 
They give no indication of the amount oi change m absolute activity 
which is bi ought out in Table 1 The figures show the peicentage 
of the total number of obseivation peiiods of ca 18 min each, 
within each age gioup, dining winch rostial activity exceeded caudal 
activity A peicentage of 100 would mean that, in evciy one of the 
18-m unite cxpenmental sessions foi any age peiiod, the activity of 
the head -end of the fetus was gieatci than the activity of the sacral 
and leg icgion A peicentage of 50 would mean that during half 
of the observation peiiods foi the age gioup undci consideiation, 
the aveiage activity of the lostrai end exceeded that of the caudal 
end; and foi the remaining half of the obseivation peiiods within 
the same age group, the activity of the caudal end exceeded that 
of the iostul end, It will be noted fiom the table that between the 
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<igcs of 220-229 and 2+0-2+9 daj's icspcctivclj', caudal .utility actu- 
all^^ exceeded i ostial activity, since the pci cent ages obtained wcic 
both below 50, lhe percentages foi the longcj (30- and 27-day) 
pei lods of 81 3, 68 6 and 55 6 show a regular increase m the iclativc 
activity of the caudal end as the fetus develops, 

The degice to which the absolute amount of activity between the 
jostial and the caudal portions of the fetus ucre related, is shown 
h\ the pioduct-moment condition coefficient of 53 rh ,05 be- 
tween the giaphometei readings for tlie upper and lowci cuivcs foi 
the 9+ pounds of lecorded ohseivatiun Since the si/c of this coiic- 
lation coefficient is well above 4 times its PE theie can be no doubt 
of the positive iclationship it indicates 

5 Subjective Data 

The mtiospcctivc obscivations of the mothei on felt or expenenced 
movement show fuithei relationships with reference to fetal bc- 
havioi which aic of some significance These have proven of especial 
value in connection with pioblcms of timing and dmation of fac- 
tions Since the mothei 's key was held down during all felt move- 
ments, the inti ospcctivc line gives sharp demai cations between 
peuods of expenenced activity and quiescence It is a simple matter 
to tell fiom the mtiospcctivc fracing, exactl) u lien a movement 
began to be felt and when it went below the tlncshold of the 
mothci’s cxpenencc 

TABLE 3 


Avihaop Numdtu oi Ftir Movi mints prR Minuit and Duration of Movr- 
MrNTS — Sunjcc/nvL Data 


Fetal age 
in days 

170- 

179 

1K0- 

189 

190- 

199 

200- 

209 

210- 

219 

220- 

229 

230- 

239 

210- 

249 

250- 

256 

Av mimbei 
felt move- 
ments pet 
minute 

3 30 

1 72 

2 27 

1 +3 

1 12 

1 75 

88 

99 

SO 

a 

1 2S 

37 

64 

51 

52 

17 

53 

iZ 

31 

Ay duiation 
of felt 
movements 
jn seconds 

3 95 

10 95 

8 43 

21 50 

18 75 

14 81 

31 29 

41 31 

32 53 

a 

2 69 

5 40 

5 51 

13 85 

9 13 

3 97 

17 64 

27 06 

8 56 
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Some of tlic iclationslups obseived from the introspection data 
are shown in Table 3, which gives the avciage numbei of felt move- 
ments and the aveiage duiation in sec of each movement It should 
be clcaily noted in connection with this table that a movement, sub- 
jectively consideicd, is very ditteient fiom the aibitianly defined 
objective movements winch have alieady been piescnted in Tabic 1 
and again in Piguie 8 Subjective movements might be cithei slioit 
discrete factions, oi btusts of continuous activity lasting fot a min- 
ute or even longci When the activity was continuous theie was no 
clear intiospective way of bieaking it up into separate units As 
a lesult, an intiospectivc movement began with a dcpiession of the 
signal maiker and ended when that mmker had letuincd to its 
noimal baseline There wcic, in all, 2,653 felt movements of tins 
soit lecorded— a figuie considciably less than the 10,4-69 aibitianly 
defined objective movements which have alieady been discussed 

Accci ding to the data m Table 3, the aveiage numbei of felt 
movements pei min deo eased with fetal age, whereas the aveiage 
dm at ion of felt movements mu eased fiom 3 95 sec to 41 31 see. in 
the 2+0-249 age period. The seemingly paiadoxical fact that the 
numbei of fetal movements dea eased with age is explained by the 
progiessivc lengthening of the individual movements, or bursts of 
activity. Hence as the fetus grew there wcic fewei disci cte activity 
periods — sepai ated by intcivals of quiet — -within any fixed time limit 
Tile vai labilities are so gieat that few of the averages can be con- 
sidcied statistically significant when compared to the adjacent avci- 
ages, but the tiends ate consistent and unmistakable, The ptoduct- 
moment con elation coefficient between the absolute numbei of 
objective and the absolute number of subjective movements was 

— 19 ±,07 

The relationship between the numbei and duialion of experienced 
movements is graphically depicted in Figuic 9, which is plotted 
from the data of Tabic 3 The curve for the duiation of felt move- 
ments which uses hom left to light, is stnkmglv sunilai to the 
curves in Figure 8, which were obtained from the abdominal iecoid- 
mg devices, The close agi cement between these giaphs may be 
taken as a kind of metisine of ^liability of the whole pioccduic. 
It also speaks well foi the quality of the mtiospcctive obscivations 
which were furnished 
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FIGURE 9 

Cunvrs PiorrED irum ImitosincnvE D\ia, Showing mi Duraiion and rm 
Numdir oi MovfMrwrs Ewruirvcrp nv mi Moiiiir wim Isuuasi 
in Fjtal Acr 

All points aic nveiagcs foi periods of 10 days, excepting the lnsl winch 
is an average for seven clays The movements lecoidcd in tins figuic me 
not the same as the nibiLiaiily-defincd objective movements shown in Figure 
8 An introspective "movement” was not infi ei|ncnll> a (Oiktimiuiis hurst 
of activity lasting a minute oj moie Hie gnphs show that the nuintici 
of distinct pencils of activity of tins sort which weie experienced per 
minute, deci eased with fetal age, whueas limn ilmaUmi nu leased The 
curve foi the dilution of movements (solid line) is inmli the same in 
gcncial foim as Ihe objective nctivilv 1 cornels shown m Figure 8 The 
close eoucspondcncc between these giaplis may he taken is i kind of 
measme of the rehabilitv of the whole proccduie 

6 A ctivify-Iti activity Rtiftos 

What propmtion of the tunc was the Ictus active and whit pto- 
portion of the tune was it inactive ? And how do these piopoitions 
\iuv with fetal ag e^ The answci to these questions mil be found 
in Table 4, which was dcnvcd hom liitinspcctivc data. Results 
given in this table show that the pci rentage of the total time of 
obseivation in which the fetus was active approaches and even ex- 
ceeds 50 0 aftci the 200th dav The pciccntagcs aic consideiably 
less bcfoic this age Activity-mactivit\ latLos given in Tabic 4 bung 
out the same facts in somewhat diftcicnt form A latio gicatei than 
1 00 indicates that the oigamsm spent more time ui activitv tlian 
it did in inactivity, dining tilt penods of observation at the age 
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TABLE 4 

Comparison m/iween Totat Timl Spent in Activity and Total Time 
Spent in Quiescenci— Suqjlctive Data 


I f ctal age 

170- 

180- 

190- 

200- 

210- 

220- 

230- 

240- 

250- 

in days 

179 

189 

199 

209 

219 

229 

239 

249 

256 

Pcicentage* 
of time 

21 2 

31 3 

313 

31 1 

34 9 

42 5 

45 6 

67 6 

43 4 

active 










Activity-*** 

inactivity 

27 

+6 

+6 

104- 

54 

74 

34 

2,08 

77 

ratio 










a of ratio 

.16 

37 

32 

1 <3 

70 

20 

1 10 

212 

30 


Time spent in activity 


Total time of observation 

Time spent in activity 

^ , 

Time spent in inactivity 

level in question. It is to be lemaikcd that the data in Table 4, 
tf plotted in graphical form, would give cinves similai to those 
already pievsented in Figmes 8 and 9- 

D Summary 

The present papci describes a method iot objectively lecorchng 
the gioss motility of the human fetus in nteio , The method is 
mechanical uthcr than electrical or pneumatic Two light metal 
plates arc fitted ovei the maternal abdomen m such a. wav that they 
tilt whenever the contour of the abdomen is changed by pressuic 
from within. Appiopnate recoidmg devices tiansmit these tilts to 
a kymogiapli The appautus is simplei than many devices which 
have previously been used, yet it peimits scpaiatc behavioi -records 
of the caudal and rostral ends of the fetus and it automatically 
eliminates from the activity-lines, the disturbing effect of the mothers 
resp nation 

As a test oi the method a total of 1730 minutes of objectively 
lecotded obscivations upon one normal fetus have been accumulated 
and analyzed. Records of appioximatcly 18 minutes duiation were 
taken at a constant time each day, fiom the 170th to the 256th day 
of fetal life Fetal ages wcie computed fiom the estimated time of 
ovulation Changes of the abdominal contour produced by utenne 





W Ni Kill 000 


32 S 

tout i Actions 01 by conti actions ol the smooth-muscle tissue of the 
ammotic sac, Were eliminated from the l cco ills of fetal movement 
hy it special technique Following lU(i «omc of tile finding which 
an examination of the data has brought to light 

1 Although the vai lability m the amount of lecoidcd movement 
fiom day to day was laige, spontaneous activity as icgistcicd bv 
the piesent tcchnu|ue showed a legular in ci case with fetal age 

2 Between the ages of 170 and 190 days, the head oi lostial 
end of the fetus was moic active than the leg oi caudal uni m 
81 3 pen cent of the obscivadon pcuods 

3 Between the ages of 220 and 2% davs, the activity of the 
l ostial end exceeded that of the caudal end in only SS 6 pen cent 
of the pcuods of ubscivation 

4. The intiospective data furnished by the mothci as to the 
extent and duiation of tcul movements, closely paralleled the objec- 
tive data, whcicvci it was possible to compute the two 

5 The number of disciete and separable pcuods of activity c\- 

penenccd by the mothci decreased with fetal age, hut then avciagc 
length mcicascd from about 4 to about 33 see horn the 170th to 
the 256th days 

6 Dm mg the early penods of obsci vntion, the fetus was active 

only about one-fourth ns much time as it was inactive But during 

the pcuods fiom the 240th to the 249th da\s, it w r as active mme 

than twice as much as it was inactive 

7 The reactions of the fetus to the sound of a 32-calUne re- 
volver fiicd at a distance of two feet were progressively tested In 
only one instance (at the fetal age of 234 days) was there anv 
evidence of a lespomhng movement 

8 The method desuihed should he icadilv applicable to the 
study of conditioning in the human fetus, and to other pioblenis 
whcic it is dcsnnble to leCoid automatically, gloss fetal reactions 

9 If data fiom a sufficient mini be i of cases can be accumulated 
by this method, it should be possible to establish nouns oi standards 
of ptemital hchavioi foi diftcicnt fetal ages 

10 As an interesting; speculation upon futuio uhsci vu turns, it 
is suggested that tlic existence of pienatal nouns of hchavioi might 
ultimately make possible the diagnosis of abnonnalities, sickness, oi 
even feeblemindedness, bcfoie the advent of birth 
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THE DEVELOPMENT OF VISUAL SIZE CONSTANCY 
IN EARLY INFANCY' 

D( fiat i/nt ul of Psycholo//)’, Gotitfitt C allt at 

Ruth M Cruiksilank^ 


A Ik i roduc i ion 

Among the questions wliMi have long been of uitcicst in pci up- 
turn is lh.it of the establishment of constant lesponses to a pncLptu.il 
object despite vanations in ccitam of the piopeities of the stimuli 
acting upon the lcceptoi oigans One paituuLu pioblim m this 
connection is that of the development of a constant i espouse with 
lcspect to the size of a given body although the piojective si/c of 
the object (oi the size of the pu>\inul stimulus, tile letmal image, 
oi the visual angle) may vaiy considei abl\ .iccoiding as the object 
is ncai oi fai fiom the c\c Know ledge concerning this phenome- 
non of visual size constancy is by no means limited to lecent times, 
and the disciepancy between the appaient (phenomenal) si/e of an 
object at a distance from the obseivci and the piojective si/e has 
been studied by a minibci of mvestig.itois who have gatheud a 
sizable body of tacts 1 

Om concern at the picscnt time, hovvcvci, is not wLth the gcneial 
pioblem of size constancy in pciception, its limits ui causal factois, 
lathei we aic intci ested m the genetic development of this phe- 
nomenon, a question which lies as a special aspect of the general 
pioblem of the constitution of a spatially oigam/ed '\vuild of 

* Accepted for publication In Icnnrml Cairnicliael of die Editonal Hoard, 
and teccived in the IuIiUmmI Olhcc on Jami.m 2, 19H) 

**Fhc work repotted hcie was coined out in ihe Pathological Institute 
of the Umvcisiiy of Vienna while the wntci was the Abbott School Alumnae 
Fellow of Pembroke College in Brown University Tin wiitci acknowledges 
her indebtedness to Piofcssoi Lconaid Cnmmliacl, President of ITifts 
College, fmmcrlv Dneetoi of the Laboratmv of Fsuhology .it liiown Uni- 
versity f oi ad\ ice in die study to Dr Egon Hiunswik, Assistant Piofcssoi 
of Psvchologv at the Univeisiiv of California, funnel lv IMn .it-Do/cnt at ibe 
University of Vienna, for direction and planning of the ctpeiunent, to 
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things ” While this question might be studied from a numbei of 
ddtcient points of view, the topic pioposed foi study m the present 
woik is whether this pat ticulai phenomenon is present in the per- 
ceptual reactions of the infant The in\ estimation deals with the 
pioblcm of perceptual sue constancy stated m a nime elementary 
and, in one sense, moie negative fomi than that of the pioblem of 
visual size constancy as usually stated The study tieats the develop- 
ment of disuiminatoiy responses to objects at vaiying distances and 
of varying body size although the size of the retinal image lemains 
the same, 

E Previous Studies or Visual Size Constancy in Children 

The evidence concerning the pioblcm of size constancy in childien 
is limited Anecdotal tcfcienccs to perceptions of eatly childhood 
may be found. For example, Helmholtz (16) lelates mistaking 
human beings on the bclfiy of a chinch foi dolls* Kolika (18) like- 
wise cites just such an experience in winch he pciccived the lower 
cannon bauels on a tall monument as being shoit ufles and the 
higher ones as small pistols It should be noted in connection with 
these examples that the distances involved and the direction of re- 
gard do not belong to the usually expci lcnccd distances of the child 
Hence such illustrations do not closely relate to the pioblcm of 
visual size constancy foi bodies fanlv neai at hand 

Stein’s ohseivation (31) of Ins son, aged seven months, giaspinfi 
eagerly foi a small doll-sized bottle has been intcipicted hv Koftka 
(18) with Stein’s agreement that the illustiation does not beat 
ducctly upon the question of peiceptual size constancy but indicates 
that "si'/e” is lelatively inaccuiatclv pciceived and unimportant in 
the child’s perceptions 

Several experimental investigations using childien as subjects have 
been made directly upon the pioblcm of size constancy The woik 
of Frank (12) was earned out with 30 children of ages langing fiom 
11 months to 7 yeais The childien weie trained to choose the 
laigci of two boxes Undei conditions wheicin the size of the 
retinal image foi the laigci box was actually smaller than that 
foi the smallci box* the childien chose the laigei box with a high 
consistency of peifoimance 

Bcyrl (1) woiking with 55 childien fiom 2 to 10 years of age 
found size constancy to show a slight developmental ticnd with 
increasing age When Ins data aie interpreted with the Biunswik 
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C Visual \nd Visual- Motor Deveiopment of uie Intani 

A brief mention should be made of the results obtained in studies 
of vmially conti oiled lesponses in the human infant in oulei to 
nuke clear the general pioblcm of perceptual development of which 
size constancy is but one special aspect The expei 1 mental work 
which has been earned out bv mimeious woikeis on the question 
of the visual lesponses of the neonate shows that the visual mechan- 
ism is well equipped f oi ceitain types of visual responses 8 Pupillary 
1 cflex, palpcbial iellcY, optic nystagmus, and the oiuloccphalogyuc 
leflcx can be demon&tiated for the neonate Following a moving 
object with eyes and then the head, fixating a distant object, blinking 
to thicat of approaching object, accommodating and conveigmg the 
eves occui at a latci age, but the median age foi appeal a nee falls 
as a rule within the first two months of postnatal litc The field 
of vision im the young child is probably limited to a vety small 
area, at least foi light patteins of not too gicat intensities Stein 
(31), foi example, limits this field as being a hemisphere of a 
ladius of approximately one-tlurd mctcu To what extent this aiea 
is lacking in three dimensional space cha me tens tics foi the voting 
baby is not agiecd upon, Rasmussen’s analysis (26) suggests that 
the child apprehends everything as being in one plane He states 
that “perspective does not exist foi the infant, but must be acquned 
by expenence As peispectivc rests on differences in distance, this 
means that the child must gradually learn that objects, and path of 
objects, lie at different distances, and that this is the reason why 
they look as they do” (26, p. 47-48) 

Moic complex reactions involving vision make then appeal ance still 
later These include such bchavioi items as watching the hands, 
staling at strangers, beginning to lccognize facial expressions of 
other people, and reaching foi obiects visually peiceived, Veiy 
impoitant among the visual responses necessity for size constancy 
in peiccption is, of couisc, a disci iminatory i espouse to distant 
objects, Investigation of this pioblcm is still inadequate, and we 
must lcly largely upon biographical repoits A few of these arc 
mentioned Major (21), for example, found that his son icaclicd 
for a distant object at 134 days and again at 141 days. On the 
146th day there was no i each foi an object at a distance of two feet, 
but theie was a leach if the object wcie almost within reach Mooie's 


Tor details sec, for example, the review of Pratt (25) anti Munir (23) 
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i cached for tilings within langc at 57 days hut not foi objects 
outside leaching 1 tinge (22) Sully (32) icpoits a child not leach- 
iii^ foi objects outside the teaching range at si\ months Stein ( 31) 
also icpoits this, noting that the anus aie held out wide apart until 
the object is neatly within icach when the aims aic brought in upon 
the object Stem states that “even in the Inst si\ months, the 
distinction between 'ncai 1 (within icach) and ‘fai’ (lietond iimcIi) 
comes into being as the cailicst optical uppichuision of depth” 

OU P 119) 

In Shu ley’s stud\ (29) of 25 infants dining the Inst two vcais 
of life, she tecoids the pciccntages of babies fimn the ages of 13 to 
23 weeks who leached foi a bell within iangc and out of iangc. 
Between the ages of 13 to 19 weeks, the pcicentage of uxichmg out 
of iangc wns below 10 pei cult, Fioni 19 weeks on them was .m 
mciease in leaching out of iangc winch was at its highest at 22 
weeks, occurring in approximately 70 pci ant of the casts At 
23 weeks, 100 pet cent of the childien icachcd foi the hell within 
iangc Shirley states that “tlit, babies undei 6 months icachul fm 
a tov that was out of Tange even though they seemed to lecogm/c 
that it was beyond then giasp” (29, p 163) 

In Piagets observations (24) of his child ten he notes gioss errois 
in teaching foi objects timing the fom and live months’ pmuiN 
This, he suggests, is paitially the icsult of a lack of stabilization 
af the pupillitiy response and btiKMitar eotneigtuec Ihnvcvct, he 
likewise points out that the perception of depth is dependent upon 
the acquisition of a numbci of peiccptual experiences which aic 
organized into a moie gcncial pciccptiou of depth 

Bublci and Hetzei (5) in then uwentoiv of infant bchavioi 
also speak of infants reaching with simultaneous unsteady move- 
ment of both aims at fom months foi objects in the immediate 
vicinity At the beginning of the second half vcai, the child i caches 
for all seen objects with aims and feet. This is piohnblv to be 
compaicd wit li the type of reaching out which Slurle\ measured 
and Stein mentions lathci than a i caching in which theic is a 
closuie of aims and hands in the median fiont.il position of the 
body which would allow a contact between hands and object 

In summaiy of these lepoits- it would seem then that gross enors 
in icaching occm before six months T he child aftci six months 
may make approaching movements, but most of the woikcrs seem 
agreed that this reaching lespunse occurs with recognition of the 
distances involved 
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The ppuod of two, tiucc, foui, five, and six months witnesses a 
iapid development in pciceptual leactions, and it would seem that 
there would he moie possibility of detecting; the picscnce 01 absence 
of size perception dependent upon visual angle duiing this penod 
if anv such dependence could he found While this fact has piob- 
ahlv been lecogmzed by those interested in the development ot visual 
size constancy, a dnect attack on the pioblctn has not been made 
The failutc to do this has depended upon the lack of vciy clcailv 
defined icsponses which would indicate theicby some disci unmation 
of the visual stimuli on the pait of the infant Seveial studies of 
‘'object” pciception m infancy have suggested a method, which, while 
not giving complete unequivocal lesults, still picseiits a step town ids 
the solution of the pioblem The woilc of Rubinow and Franld 
(27), foi example, has shown it possible to obtain some information 
concerning the genetic development of the pciception of objects 
These investigator have used a general suivey of the behavioial 
re^ponse^ of the infant when presented with a bottle (or with an 
object which may have had one 01 moie chaiactenstlcs of a bottle, 
eg, a. pointed cone) The use of the bottle, as they point out, is 
a particularly suitable object since it is probably one of the first ob- 
jects lecogmzed bv the infant, but its use in a study of size constancy 
incoipoiatc'* an additional complicating -factoi, namely, variations de- 
pending upon the dcgiec of hungci of the child A situation which 
would call foith less complicated 1 espouses would obviously be moie 
desirable fm a stud\ of size constancy 
The leaching response lias been suggested by seveial woikeis m 
the field of infant bchaviov as n response which might prove of value 
m analyzing the perceptual reactions of the infant, and lias been 
used bv Staples (30), foi cxunplc, in an analysis of coloi disci mini, i- 
tum in infants This pmticular icspoitse in its general setting of 
head and eye movement and othci bodily response which might 
involve bunging the infant towards oi away fiom the object was 
the one selected foi the behavioial indicator in the present study 
Tlic use of the hand and aim in obtaining and manipulating an 
object shows a fanly constant giowth development which has 
been studied by a numbci of obscivcis The reader is lefeiiecl to 
the following summaries which, among otheis, give a general pictut^ 
of these responses (5, 14, 15, 8, 29) In Section A 2 of the lesults 
given below, a companson of the leaching responses ot the subjects 
of the piesent investigation may be found 
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D Condi i ions m rnr Pin si n r Invimtcuion 
1 Snhjctt j 

The piescnt study was earned out dining the vuntci and spiing 
oi 1936-1937 at the Kmdcmcbi inahmestcllc in Vienna, Austna, 
where one pait of the Psychological Institute of the Urmcisitv of 
Vienna was located In all 71 cluUUen Iiom the ages wl 10 weeks 
to 50 weeks wcie examined Since the cluldun at the Knulu- 
u cbe malinie^ telle lcinauicd thcie foi a buef peuod of turn, it was 
possible to make a mimbei ol observations upon the same child 
Howcvci, since the length of lesidcncc was not delimit 1 , tin immhei 
of lepeated obseivations of cadi child vaiicd con^iduahh Likewise 
occasional pcnods of illness as well as failuie of the ixaminei to 
meet the loutmc schedule of the child, pi evented a numhci of nb- 
scivations fiom being lepearcd daih timing the piesence of the clnld 
in the institution The numhci of cluldien, then agos at tin be- 
ginning of the obseivations, the numhci of weeks m which tests 
weic given, the total numhci of obseivations and, wheie the data 
aic available, biitlm eights and weights at the beginning of the 
experimental observations aic given in Table 1 The child icn used 
in the piescnt investigation piointcd no snious disease symptoms* 
Then weights may be com paicd with the average weights given bv 
Bulilei (4) fiom data of Pmpict whcic 3,000 gums is listed as 
average bntlnvcight and the developmental lnciemrnt is 1,000 
gums added foi each succeeding two months 

2, Ohseivafiou Situation 

The obseivations wcie earned out in the mom in which the in- 
fants lived Such a mom contained fiom fom to six cubs ananged 
on two sides of glass walls A thud wall with gl iss piititions 
opened onto a long daylight illuminated cnmdoi, ami tlu fmutli 
wall contained windows to the outside Except loi the child icn 
of nine to ten months who could move about in then beds, their 
was little in the child's visual field to distinct tlu child The 
infants weie seldom assisted to a sitting position so that the infants 
had had little oppoitunitv foi watching except as thc\ lav in tlm 
supine position 

The obseivations wcie made at a time of the morning when 
i datively few mten options by the attendants occuticd In general, 
the conditions of the ohsci \ atioiis, while obviouslv not ideal c\pen- 
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TABLE 1 

Tuc Numrlr of Children, Aat at Tmr or Observations, Total Numbir 
oi OwsrRv \tions, JiiRiir Wmght, and Weigh] at Tmr or Fm^r 
OnscRVAiioN tor CininRrN oi Group I and Group II 1 ^ 
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mental conditions, wcie excellent foi the type of studv dcMicd, 
smcc the conditions picscntccl it lclativcly huge number ok natuial 
distance cues foi the child but wcie on the othci hand sufficiently 
uinfoim foi all the children to make compaiison possible 

3 Pi o retime 

The situation in which the oh* ovations wcio made consisted m 
the separate piesentation hefoic the babv of two i attics at diftc rent 
distances fiom the eve Figuic 1 shows the two rattles, The infants 



FlGURh I 

1 4 hoto(iR \i*h ot nu R utils avd iniui Rmativt Disi \nu ir»m ihl E\i 

we ic lying in the doisal position in then cubs A small tattle 
of 19 ccntuncteis length was piesented to the baby at a distance 
of 25 centimeters fiom the eye so that a line from the centci of 
the i attic to the eve would make an angle of appioumatclv 40 
decrees with the edge of the bed (Situation J). The same i tittle 
was held at a distance of 75 ccntuncteis fiom the eve in Situation B 
In Situation C a i attic thiee times as Luge as the small lattle but 
of the same form and colonng was shown at the f.uthei distance 
Thus the gioss extension and quality of the retinal stimulus set up 
by the objects was the same in Situations A and C The time of 
presentation was 30 seconds Protocoled records of the infant's bc- 
havioi were made foi each stimulus situation, 
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With the children in Gioup I, 7i stood at the edge of the ciib to 
the icai of the cliilci and m sight of the child only if the infant 
turned its head. Stimulus piescntations foi one d.iv’s observation 
consisted in foui presentations of each of the (luce situations men- 
tioned If, in Situation J , the child's hand came m contact with 
the tattle, no removal of the rattle was made 
With the children in Gioup II, a white sciecn attached to the 
edge of the cub pi evented the infant trom seeing the experimented 
Bcfoic each gioup of presentations of the uittlcs in the tluce posi- 
tions, the cxainmci stood beside the infant and presented the small 
i attic to the baby allowing the baby to touch and manipulate the 
rattle for a period of one minute if it could do so (play situation) 
Stimulus presentations for one day’s obsci vat 1011s in Group II con- 
sisted in six presentations of each situation- The oidei of presenta- 
tion of the thiec positions of the lattles was loftttcd 

K Results 

I* Responses i?? the Thiee Situations 

The results of the investigation mav be picsciitcd first in temis of 
the similarity of the infants 1 responses to the three situations Insofar 
as the reactions to Situation A (small tattle ncai), Situation B 
(small rattle fai), and Situation C (laige i attic fat) aic siiniUn, 
it might be assumed that there is no discrimination among the van- 
inis situations either because the experimental situation docs not 
require it in because the child can make no such discrimination, 
Insofai as the responses to Situation B and Situation C aie similar, 
but not similar to those of Situation //, it might be assumed that the 
factor of distance is more dominant and that retinal sire is of less 
significance Finally, equal reactions to Situations A and B , but 
lack of equivalence foi Situation C would lepiesent a step towards 
the positive aspect of size constancy, that is, identity of reaction to 
physically equal bodies at whatever distance they may be located 
in tire near envn eminent of the child The negative aspect, that 
is, whether thcic is a nou-equalitv of l espouses to Situations A and C 
is the crucial point m the present investigation since it ptobably 
indicates a step towards the equivalence of Situations J and B 
The protocols for each stimulus presentation wcic reviewed, and 
the number of similar responses foi each situation was obtained for 
each subject ni each age gioup of two-week intervals The quail- 
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Tke Number and Percentage of Responses' Obtained for the Three Presentations of the Rattles in the Near and Far 
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tative aspects of the 1 espouse vaticd widely foi the vaiious age groups 
in the total study as, of coutsc, would be expected, but foi any given 
da y’s obseivations, the cnteuon for a response was similaiitv to those 
lesponses in the pUv situation in obscivations of Scucs II 01 in the 
ncai situation of Senes I which could be corundcicd as an adjustment 
to the i attic 

Table 2 presents the numbci of subjects foi each age gioup, the 
number of Inals foi each situation, and the numbci and percentage 
of 1 espouses for the obseivations ot Senes 1 and Senes II It will 
be noted that response to Situation A foi the youngest subjects be- 
tween 10 and 14 weeks approximates 50 pci cent, while fiom the 
ages of 20 weeks and following, that is, approximately five months 
and ovci, there is a jespomc to Situation A in ovei 90 pci cent of the 

cases In Situations B and C the numbci of lesponses is always less 

than the numbci in Situation A As the numbci of lesponses foi 

Situation A nici eases, so aho do those foi Situations B .and C foi 

the penods until 16 weeks foi Situation B and until 18 weeks for 
Situation G, that is, just befote and aftci four months of age 

The intci relationship between the iclntive numbei of lesponses 
can be seen by compiling lesults foi Situations B and C to those foi 
Situation A at the vatious age levels Representative scoics of this 
kind have been computed by expicssing the numbci of responses to 
Situations B and C sepaiatelv in teims of pciccntagc of lesponses 
to Situation A at a given age level. Thus the cuivc toi Situation /] 
is tiansfoimed into a honzontal line at 100, furnishing the lcfexcncc 
line foi Cinves B and C Should B, but not C, approach the level 
of A (100), this would give an indication of high degicc of per- 
ceptual size constancy Should C> but not B , come close to 100, 
this would mean that letinal vision was inoie dominant, that is, a 
lack: of size constancy Should B and G be clo c e togethu but not 
appioach 100, this would indicate a high degree of specificity of 
response to ceitain distances 

Table 2a and Figuie 2 show this intci pictatron As can be seen, 
the percentage of lesponses given in Situations B and C decreases 
when compared with the conesponding numbci ot responses given 
in Situation A This indicates an mci easing diffcicntiation of B and 
C fiom A There aie no stnkmg difteTcnces between the numbci 
of icsponses given to Situations B and G, and what difrcrencc there 
is, consistent in tiend but not statistical Ly significant, seems to de- 
cease as age increases This together with the gencial fall in both 
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cuivcs indicates .m unpiovrment in i espouse to distance, a i espouse 
independent of si/e of the bodies 01 tfu ictin.il stimulus value of 
the bodies located nt the distances involved In othei words, it 
indicates improvement m depth poiceptinn 

Hmvcvci, it must also be noted that, although there is no marked 
diitcieuce between B and C* the semes aic, ot\ the whole, slightly 
highei foi C than foi B fm the pci mils lip to about five months 
This mav indicate «i slight dtgiee of pievaleiKe of letinal vision, 
since C is ticated more like A than B Mnic convincing evidence 
than the massed quantitative data is the wav in which the child 
sometimes appioaclud the laige object at a distance With both 
aims moving, but with the ou‘s following one band, the child seemed 
to adjust the hand as it to make a tactual contact with the edge of 
the distant i attic Usually the band would then come in contact 
with the othei hand foi a tactual clasp 1 Once the child h.ul icached 
the stage vvhcie the hands weic joined in the tactual clasp, it was 
seldom that the adjustment to the edge of the distant. i attic would 
be made unless the cxpcrimcnlct fust separated the infant’s hands 
f loni each othei 

*For .in interpi ctahon of this separation of ihc “visual world” and 
“kincsthLtic woild" id the child sit Piaget (24, pp 117 If ) 
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Age in vjeoka 
FIGURE 2 


Responses to Situation 7i anp Situation C in Tirms or Perct'Ntagf of 
Response to Situation A 

2, Otlici Techniques foi Studying Constancy Development 
It is cleat fiom what has been said that additional direct evi- 
dence foi the establishment of size constancy would be highly desn- 
ablc Is theic, oi can thcie be established, an identical icaction 
to a given body pit diitcrcnt distances, wheicas a body of the same 
piojcctive size as a ncaici small body would not elicit the icaction 
in question'* In the foimei cxpciimcnt, it might be expected that 
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if the i taction to distance is coupled with a definite perceptual size 
constancy, the h.iby Mould jeact to the small i attic at a distant c 
with a kind of 1 espouse 'which could also he found in the case of 
Situation A Snell lcsponscs weir sometimes found with the oldci 
child] cn, but the conditions of the observations vvcic so anangtHl 
that they did not favoi the maintenance of such 1 {spouses since the 
child did not lcceivc the tattle il it did teach foi it 
Additional experiments mtioducing “reward” were earned out 
to see whether the children over six months of age could attain any 
device of positive constancy achievement, that is, tie.il Situations 
A and B equivalently as opposed to Situation C In this scucs of 
ttials, the child was given the small tattle if it moved the hand or 
aim toss aids- the 1 attic at the ne.u m fai position* It svas never 
given tlie laigei rattle. Tiainuig periods in tins situation weie given 
the child m gioups of 10 trials daily Only foui cluldien of the ages 
between six and nine months weie studied for any ponod of time. 
The indefinite length of stay of anv one child in the institution made 
a study involving learning ovei a penod of time a less profitable 
one fiom the cxpciimentiVs point of view lienee an attempt was 



Toot porioda Toot poi lotln 


A Child 57 H, 6 montho 
13 Child 33 Mj oco Cl: monfcha 

— Reaponoo to omll lattlo 
----- Hgoponea lo lfu*^ 

FIGURE 3 

Individual Iiarnino Curvis ior rwo Inmnts in Rmching tor \ I arge 
and a Smaii R\nrr ai a Disi \nci 
The cluld was given the *ma]] iRttle hut not the Luge rattle 
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made only to show that the child is able to lcain to make such 
a i espouse inthei than to make a comparative study Child 57 M, 
aged six months, nevtn completely learned the pi oblem befoic the 
end of his stay at the institution, but the cuivc in Figme 3 shows 
piogvcss towards the “collect” responses* Child 32ik/j aged eight 
and one-half months, learned to make the "cancel” responses and 
to make no movement when planted with the large iattle This 
lattei child's lecoid is paiticulaily interesting hccau&c it indicates an 
uutiaL lack of movement towards eithet of the distant lattles, a 
type of bchavioi typical of the oldci child Aftei seveial tnals 
the child began to appioach both i at ties > but after six davs of trials 
lie no longer moved Ins hand towauls the huge rattle 

One other attempt to measuic any vai ration rn the responses made 
to the lattles in the three situations used the method of obseivation 
and quantification of Fajans (11) The nutnbci of seconds which 
the child spent actively approaching oi not looking at the objects was 
lccoided foi a pcnod of thice minutes Too few iec-ords ucrc made 
for any conclusive results, but the gcneial tiend of the lesults lies 
in the same ducction as that of the othci mcasmes of responses 
Between the ages of two months and thice months them is an in- 
crease in the tune spent in active appioach ovei that spent in passive 
legal d or no legard At foui months of age the child approaches 
the iattle m Situation G mcne actively than it approaches the iattle 
in Situation B The difference between the time spent actively 
appioach mg Rattle G ovei that for Rattle B is not large but docs 
follow the pattern indicated by the previous observations Aftei 
five months the child spends less time in actively appioaching the 
lattles m all three situations than it had previously This down- 
waid trend is pi ob ably to be explained on the basis that the child 
was not given the rattle to giasp and spent relatively less time 
attempting to gain the "unobtainable ” 

3 Analysis of the Behnvioi of the Infants in the Thiee Situations 

A more complete picture of the bchavioi of the young infant 
towards the objects in the thiee positions can be obtained by an 
analysis of the infant’s responses The typical bchavioi foi the 
Vaiious age gioups and the pcicentagc of trials of the total tnals 
given lor which the behavior item m question was obseivcd can he 
found in Table 3 Only the protocols of Seues II weic included m 
this analysis 

a llcgaid of the object, Ncailv .ill of the situations foi all of 
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the age gtoups gave a high degree of linked Late icgaid of the object. 
These pcicentagcs ate much highei than those cited by Gescll and 
Thompson feu' the dangling ung situation (14) and are piobably 
accountable on the basis of the size of the objects, the movement 
and position of the objects, and the fact that £ was not obscivable 
by the child In Seucs I where £ Was sometimes obseiyed by the 
child, immediate icgaid might be upon E lallici than upon the object 
Only a small peicentagc of cases evei completely disregarded the 
rattles m any position Momenta] y regaid was low foi the early 
ages, and most of the 30 seconds was spent legal cling the object 
Aftct the 18-19-wech peiicd, adequate measurement of this cate- 
goiy was not made Many of the oldei clnldicn exhibited variable 
lCgard of the rattles which wcie beginning to be recognized as 
unobtainable 

Observation of shifting of regaid was nevei as detailed as that 
of the aim activity, and unless the infant's icg«ud remained rather 
consistently away fiom the lattle, bnef variations in this behavior 
such as cinematographic lecoids alone could best lecmd, were not 
always obseivcd Dunng the 1041-week pcnod, there was lathei 
fixed stating with very little shifting of icgaid, Dining the 12-13- 
week pciiod, this staling was still piescnt, but thcie was an increase 
in the regaid of the tattles, the sinioundings, and, in patticular, of 
the hands in then movements The peicentages for this lnttei 
activity weie uiufotmly low foi all tlnee situations foi all age 
groups, but the tesponse was one which when it did occur seemed 
yety mipoitant in the gejieial visual motor adjustments for dis- 
tance, It is quite probable that the low peiccntage of times in 
which the shifting of icgaid to the hand was tecoided is due to the 
fact that shift of regard to the hands was tecorded only in those 
cases where the hands wcie outside of the visual lange and the child 
turned to look oi when the hands moved out of the utnge of vision 
and the child tinned to follow thcii movement Howcvcj, in the 
middle age groups the hands weie piobably obsetved bv the child 
With no apparent shift of regard Gesell and Thompson (H, p 
101) repot t a high peicentagc shift of legaid to the expeiimentci 
and the experimenter's hands foi the 12-16-week pcnod and rela- 
tively low peicentages of shift of regaid to own hand foi the 
1246‘Weck period. 

b. Appioath movements. The number of appioach movements 
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at the fust ape level studied is exticmcly high foi the neat situation. 5 
It is possible that a nunibci of spontaneous spmadic movements 
which occur with visual stimulation and aic part of the gcneial 
pictmc of "excitement 11 have been classified as appioaih movements 
in the picsent woik Ilowcvn, in many cases these movements 
lcsult in contact with the i attic m the neat position This difficulty 
in distinguishing appioach movements fiom meiclv inu casing activity 
of the aims is a difficulty noted by Gcscll and Thompson for the 
ape periods below 16 weeks (14, p. 10 h and \\ 113) Pining the 
eailv ape penods llieie weie occasionally ohseivid iathei sudden 
“flying” movements of the nun and hand up into the an In such 
a movement the hand might chance to come in contact with the 
uttlc m the nc,u position Latu dune ocamed lepcatnl waving 
movements of the aims in the an with a beginning adjustment to 
the position of the object, but this adjustment often iesulted in move- 
ment of tlic hands out of the visu.il field These movements might 
be cxticmcly jciky movements With the use of the eyes m follow- 
ing the movement of the band, a lclativul) cloven adjustment to the 
obiect was obtained This was followed by the definite movement 
of the two nrms to a ccntei closuic on the object if the object weic 
in the nc.u position, but it also occulted with a somewhat Ic^sci 
ficqucncy foi the distant objects. After a pc nod wheic tlieie was 
initial dominance of one atm m the reach or an alternate movement 
of the two aims, the object was leached foi with a definite imi- 
latcial icacli (beyond 26 weeks) While this sequence holds at the 
cailici steps feu all tluec positions, oceuning with a gicatei fie- 
quenev foi the nc\u position, the sequence vanes foi the distant 
object aflci a fan ly adequate reaching response foi the iumi obiert 
has been attained In general, the distant object is not tun ted as 
touchable, that is, the hand is not bio light mound to the frontal 
position to adjust foi n tactual contact with the Kittle. The irspunsc 
might he a waving movement at the side vvhuein tlieie nmv still he 
sonic attempt to icach the distant laigei l attic with the hands 
coiiectlv adjusted to make contact with the outei edge of the 
lattle Tlieie would be no evidence, howcvci, that there is an ovei- 
lap of the visual images of the small iatdc and hands if the hands 
aic kept waving fai apait at the side Othci i espouses to the distant 
rattles wctc taut extension of both amis low at the side, an attempt 

‘Approach movements, as classified lure, is a more restricted category 
than the sttntl/u nspoftsts deVPiihod in Section h 1 
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to leach the object with the foot Gi feet, Oi m\ attempt to change 
position bv coming to the sitting position Quite often the child 
mciely inspects the situation, not moving the aims until the object 
is hi ought neai enough to grasp If the object is biought tow aids 
the baby, the aims seldom adjust to a ccntial position to take the 
rattle until the 1 attic is within 10 to 20 centnnetcis fiom the 
fmgeis Thus while the baby may hold out its nuns fm distant 
objects, this response cannot be consideied as a leach identical to 
that of the caiefullv adjusted piepaiation foi actual contact with 
the rattle 

c t Position of hands and [ingen* The position of the fingers 
seems to have had j datively the same ficqucncv of occmiencc jn 
most of the three situations The incicase in the hand manipulations, 
paiticulaily in "tactual clasp," the light contact movements of the 
hands against the clothes oi coveis, and the movement of the hands 
togctlici wcie thice types of hand and finger movements which 
seemed to pi event the moie lapid development of tme reaching 
and giasping. These hand manipulations occiu ied at then peak at 
four months and just latei and lasted foi a petiod of one to two 
weeks Foi individual cases, it was also just befrnc this penod 
and oftentimes shoitly aftciwaids that the greatest frequency of 
watching the hands occuncd In a number of cases it was obseivcd 
that if the hands wcie clasped together, theie might be merely visual 
fixation of the obifcct, but if the expeumentcr unclasped the hands, 
approach movements would be made 

d Gmsping The piescnt observations wcic only incidentally 
concerned with the pioblem of giasping and the only lccoids taken 
wc ic whcthei in the pi notice situation the hand giasped the rattle 
aftei a contact made either by the experimenter oi inoie ot less 
accidentally by the infant, oi whethei there was a prepaied giasp 
on the part of the infant The gcneial tiend of the giaspmg ie- 
sponse agices fanly well with the lesults obtained by other invests 
gators, although in comp an tig the piescnt figuies with those which 
GeseU and Thompson give foi the dangling ling situation and the 
rattle situation, the pcicentagc of lesponses is not as high at the 
vauous levels as m the dangling ling situation, not as low as m the 
i attic situation (14, p 101, and 110), 
e II end movements The pic&cnce of head movements is in ten 
csting as part of the total behavioial pattern of approach In the 
early ages, the movements seemed to be moie of an aid in fixating 
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the object, being niainh lateral head movements In the Inter ago 
trumps the head was laiscd as if to appioach the object 

{ J r Ot/ihznfton and smih/u/ Vciv little vocalization m smiling 
hehavtoi \wis lccoidcd fen the three situations, although both of 
these responses wcie looked foi in tlic obsei vat ions The lack of 
vocalization at this ape period has been accounted for by Sim lev (20) 
ns app.nentlv occurring when the child is aemch concerned willi 
dominant nintoi adiustmcnt 


I\ Discussion 

The results of the pi (sent experiment show that infants of u\ 
months and ovci succeed m a fail U adequate w,n in distinguishing 
stimuli originated hv bodies of ddtmnt size, bvit equal m the actual 
gio^s ictinal extension. Thcie wtic, of unn sc, a numhci of diftci- 
enccs m the stimulus icp resent at vm Fm c v ample, there were, no 
doubt, diffci cnees in letina! dispa nti, convergence of the mes, no 
com mod a Hon of the lens, speed nf movement of the lame and small 
lattlos, besides difio cnees in othei aspects of the total situation 
No luulv si/c constancv wlutsouiei could he established in peuep- 
tum without the cooperation of some stimulus cues indicating the 
distance pattern involved The picsciit investigation as a fiist .at- 
tempt to throw light upon the problem of tire possibility of a "thing- 
constancy’ 1 in early infancy \yas limited, thciefoie, to one particular 
problem situation in which a fairly wcll-cncumscrihed, sufficiently 
irch number of natui.il distance cues weic present It is not known 
fiom the picscnt observations, howevci, how the child's performance 
is mediated oi which of the available cues aie actually used in 
establishing the difteicnti.il i espouse This is a question which 
should he the topic of fuithei nioie detailed investigations in which 
all tire possible cues should he adequately contiolled and syste- 
matically vmied 

Since the picsent ohscivations arciu limited to a gioss ascertain- 
mrnt of the constancy achievement in a cutain particular situation, 
ihr lcsults should not be interpreted as possessing a high dtgicc of 
generality It can, howeyer, he concluded that the possibility of an 
establishment of an approach tow aids pciccptual "thmE-conbtancv” 
is picscnt in clnhlicn of one-half vcai of age It is mteicstmg to 
note in this connection Mut the results of the wait of Kuhinow and 
Fiankl (27) in ltgaul to the peiception of an object, in particular, 
the lccugmtion ot the bottle m its specific bodily characteristics 
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give evidence that this response first appears at approximately the 
same tune as tins trend towards size-constancy. The basic char- 
acter of the constancy mechanisms m building up oiu woild of 
steady, stable things would appeal the cleniei thiough this coin- 
cidence in caily developmental stages 

It must not be foi gotten that the situation used in the present 
investigation did not measure perceptual &ize constancy in its stnct 
and positive sense. In the icactions of infants of lowei ages where 
tile highest dcgiee of similarity of response was obtained, theic was 
a tendency to ieact sun daily to the 1 attics of sunilai ictmal sizes, 
The performance mensiucd in the present investigation is not 
the pcifoimance complete size constancy would necessitate, namely, 
reacting sirailailv to objects of constant physical sizeb at vaiymg 
distances Even in the situation in which the child reacts positively 
to the binall rattle at a distance, the possibility of a complete size 
constancy was not demonstrated Only some technique which would 
show that theic is discrimination of the object identical in physical 
size from one slightly sirmllci 01 larger than the standard would 
ansvvei this question The age penods beyond five and six months 
would seem fiom the lesults of the present experiment to be most 
crucial foi demonstrating this. It mav well be that the tests foi 
size constancy of the latex fiist and caily second year will show 
development of a gieatci rate than that for the period tested by 
Ueyil, 

In the pLcscut study a causal-genetic analysis has been neglected, 
The observations weie made with no attempt to contiol ‘‘training” 
and "non-training” penods In view of the results obtained by 
Dennis (10) when infants, raised under as little stimulation as 
possible, made visual reaching responses at approximately 38 weeks 
of age whereas the age mngc of such responses is usually fiom 12 
to 24 weeks, empiiital cmves worked out foi the reaching response 
in 5>uch a situation as the picsent investigation lias set up would 
be inteiestmg in adding fuithei light upon the development of con- 
stancy If such cmves wcie obtained, we would have much more 
adequate information upon which to ba^c an analysis of the relative 
influence of matin ation and learning as Carmichael (7) suggests. 

G, Summary 

1. A study was made of the genetic development of visual size 
constancy m early infancy , The problem was to determine the 



RUTH M CRUIKSHVNIC W 

development of disci tmmntory > c-ponscs to plijsic.il bodies of diflei- 
c 11 1 SI/C which weir at vaiyinij distances fioni the eve hut winch 
wcie equal m tlicir gioss ictiiinl extension 

2 Seventy- tluee infants between the ,\"es of 10 and SO weeks 
wcie examined in a total nf 521 daily obsciuitions Tin infants 
weie picscntcd an object (i attic) at a distance of 25 centimetcis 
fiom the e\e (Situation ./), the same object as in Situation A at a 
distance thiec turns as prc.it (Situation and an object of the same 
form and color pattern but three tmus as laiye at the sami distance 
as in Situation 1) (Situation (2) Piotocollcd icuinls of the infants' 
i espouses wcie made 

3 Foi the small rattle m the near situation, there was always a 
pientci pcicentape of i espouses than fm the i attics in the two distant 
positions Until tlie penods of 16-18 weeks, (lie Fieqiietuv of ic- 
sponscs to the two distant positions mcica^ed as well as the fre- 
quency of i espouses to the ncai position Tile laipn Kittle was 
responded to with «i slightly pieatci frequency of nccunenu? than tire 
small tattle at a distance until 22 tucks of ape (appioximatdv five 
months) Around foui to five months them is evidence of some 
confusion between the rattles which are equal m purss retinal exten- 
sion, but the responses to the laipe Kittlc-fai situation me ncxci 
completely equal to the small lattlc-ncni situation as would Ire the 
case if pioicctivc sr/e avcic the dominant factor 

4 By six months of at»;c there Is evidence that the situations aic 
fanlv w'cll difteicntiated, and the equality of tile Rio-s piojective 
sizes of the scvcial situations dues not lead to identical response 
to them 
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THE RELATIONSHIP BETWEEN CHILDREN’S TESTED 
INTELLIGENCE AND THEIR HOBBY 
PARTICIPATIONS' 

Department of Psychology, Gcoun Ptabfhiy College ]n\ Teachers 


Paui L Boykion 


The picsent analysis is made fiom data taken fiom the Gooulnuital 
Studies m Education, a study made undei the gnicial supei vision 
of cm advisory committee composed of Dt II A (Iicene of the 
UmvcisitY of Iowa, Di Le Roy A King of the Unncisily of 
Pennsylvania, Di. J. C MeElhannon of Ihnloi Uimeibitv, Di 
I. R Obencliain of the Birmingham City Schools, Dt Henry J 
Otto of the AV K Kellogg Foundation, Di David Segal of the 
United States Qflicc of Education, Di ]\[ J Van Wdgnien of the 
Univeisity of Minnesota, and the wntu, who seivcd as Junnian 

In the instance nf the picscnt consult* latiou sixth giadc cluld.ic.il 
alone arc involved, Of a total of 4,779 cases, 2,342 aic bo vs and 
2,437 ate guls They were diawn fmm 258 schools located in 31 
states, a lathci huge proportion of which aic m the north-ccntial 
and not th -western sections of the United States, although all legions 
arc lcpicscntcd. 

Scvcial difteicnt types of lccords wcie obtained on each child 
Among these wCie intelligence quotient data as domed fiom tile 
Kulihiinnn-Andcison Tests, and a statement of the hobby m bobbies 
in winch each child engaged Tins latter iccoid was piepared bv tlic 
teacher aftu conference with the child A child could be listed as 
having seVcial specified hobbies, oi as having onlv one paitieul.ir 
liobb^, m as not having a hobby. In uulei to systematize Lepoits the 
following check list nf hobbies was presented foi the U adicr's u*e, 

I lob lues 

1, Reading — novels, mysteries, fanciful stones 

2, Rending— hisioiy, seieme, biogi ipliy, etc, 

3 Reading — hinny papers, comics 

4 Active games or spoit* — football, teams, ruling, hiking, etc 

5 Quiet games — checkers, old maid, jacks, solitaire, etc 

*Receiv r ctl in the Editorial Office on January 18, 1940 
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6 Playing musical insiiiimuUs — not idclio or phonograph 

7 Listening to wtdio, oi phonouinph 

8 Sewing, knitting, fnncj woik, etc 

0 Housework — Cooking, sweeping, sti aightciung, etc 

10 Going to shows 

U, Diamntics— paitiupating 

12. Playing make-believe games — teacher mama aiul papa, 
stoie, chinch, etc 

13 Religious activity 

1+ Building things, oi shop woik 

15 Tinvelmg 

16 1} living cai, tiding in an plane 

17 Studying 

18 Woiking — farm, sioie, etc 

19 Clubs — social, dancing, etc 

20 Scouting, m othei sciimis forms of club activity 

21 Collecting 

22 None, 

Data from the oiigmnl record sheets weie transferred to Hol- 
lciith caids, and the following analyses and distributions weie 
developed horn Hollerith sortings The intelligence quotient dis- 
tributions weic prepared foi all childicii listed as haying n given 
hobby Naturally a child's IQ iccord may appeal in two m moic 
distributions, exclusive of the non-hobby distribution, because most 
childien had fiom three to six recorded hobbies 

In Table 1 will be found a summary of the test data arranged 
by sexes and hobbies, The number of cases in each hobby gioup 
also are presented 

As one reviews this tabic one of the most cleaily evident condi- 
tions is that of pionounced sex diftei cnees As a niattei of tact, 
the girls* IQ median is highet than the boys* fot each of the 22 
hobby groups This consistency of gills’ superiority may be due to 
an actual superiority of girls such as are included in this study On 
the othei hand, the female superiority may be a function of the test, 
and as such not significant with lespect to the tiue basic aptitudes 
of the two sexes In any event, it is woithy of note that at most 
points of comparison the obtained differences between the sexes aie 
not sufficiently laige to be statistically significant This is especially 
tiue in the cas>c of the non-hobby, sewing and fancy woilc, lchgious 
activity, housework, and diamatics giomps where the cnUcal iatio 
(taken oft of piobnblc cirors) in each instance is less than 2 50 
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I 'VHLF 1 
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In still othci tarns, it would appeal that the gnl with one ot 
these hobbies is likelj to he a little lowei m tested intelligence, as 
compaicd witll othci guls m hei group, than S the \vxs with such 
a hobby when compaicd with the otlici ho\s This tendency appeal s 
to be especially pionounccd in the ease of non-hohbv gills where the 
critical ratio of the differences is only ,56 This forms an interest- 
ing contiast with the cntical latio of 11 17 foi the diftci cm c be- 
tween the medians of the total group of boys and total gioup of gills, 
lust as surely a v s gnls selecting ceit.iin hobbies ten< | to be hnvci 
in their group of girls than aic boys who select these samt hobbies, 
there aie othci hobby groups in which guls of i elntiv el v higher 
tcbted intelligence tend to participate moic than m the c.^e with 
bo>s Thus, thcic is a mathematically significant dilteicnce, in 
favor of gills, between the IQ medians of Inns and girls who read 
novels, funny papcis, take pait in active sports, play musical instru- 
ments, listen to the radio, go to the show, play make-believL games, 
dnve a cai, woik, participate in social clubs, and do scouting In 
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these instances it appeals that the avciage bo_y who engages in one 
of the hobbies tends to be lower in tested intelligence when compaied 
with the othci boys, than is the gul paiticipant when compaied with 
othci gills 

Anotliei lathei evident though i elated fact with respect to Table 1 
is that there is considerable vanation in hobby pmticipations and IQ 
scoics for the two sc\ gioups Thus, whereas tile cat driving group 
of gnls has the highest median 10, the same gioup of boys has the 
lowest median IQ 1 This lack of concomitant IQ vanation fiom 
one hobby group to anothei is seen m the low coil elation of 36 
between the medians foi the two sexes. If one eliminates fiom con- 
sideintion the non-hobby gioup of each sex this con elation is leduccd 
still fuithei In fact, it becomes only 13 which, of com sc, means 
that the association between hobby participation ami intelligence 
among boys is on an almost completely diffcient basis fiom the 
association of these two variables among girls 

When one turns to an analysis of the intelligence test scoic most 
chaiactciistic of children possessing each hobby, a study of Tabic 2 
will jeveal that childicn who possess ccitain hobbies tend to be of 
about average intelligence whereas, those with other hobbies tend to 
deviate lather maikcdly. Thus, among boys, it will be noted that 
the average boy with cithei a fancy woik, oi a study hobby is neither 
significantly supcnoi noi intcuoi in tested intelligence to the aveiagc 
boy in any other hobby groups In other terms, in light of the sample 
population heicin considered there is no reasonable basis foi antici- 
pating significant acceleration or retaliation in tested intelligence 
on the pait of a boy with eithci one of these hobbies Except when 
compared with the non-hobby gioup, the same statement can be 
made with lespcct to gnls who have eithci shop woik oi study as 
then hobby Incidentally, it probably is of rnoic than passing 
interest to note that both among bo\s and gnls the child with a 
pumary study interest is not found to be exceptionally bright, on 
the average To the conti ary this hobby intci est appears as an 
attribute of mediocrity about as fiequently as a characteristic either 
of supeiionty oi inferiority. This statement is substantiated still 
furthci bv an analysis of Tabic 4 
Table 3 is compiled from Table 2 In Table 3 one finds a sum- 


1 In this particular instance it probably is worthy of note that only 71 girls 
as opposed to 165 boys have this hobby 



TABLE 2 

Critlc\l Rvnos ot Differences between Medun 10 s for Children Having Specified Hobbies 

Bo\< Data m Lower Left, and Girls’ Data in Upper Right Portions of Table 
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Summ^j for Each Sex, Compiled from Table 2, Showing All Instances of Significant Differences ( ie , CR 
3 S5) between- Median 7£’s of Children in Various Hobbi Groups* 
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f In order to read this table look at Hobbv 1 for bo>i Here >ve -find that the median JO for boss with this hobb' 
is significantly higher than the median IQ of boys who participate in Hobbies 4, 16, ^1S, and 22, but, m turn 
is sigmiicancly lower than the median IQ of boys v>ith Hobby 21 
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marv of the relative superionty and infcnoritv, to the extent of 
mathematical significance, 2 in intelligence of those m each hobby 
group as compared with those in all other hobby gioups Thus, it 
can he noted that boys with hobby No 1, reading novels, mvstenes, 
and the like, tend to be significantly supcnoi in tested intelligence, 
on tlic aveiage, to boys whose hobbies aie cithei active games m 
spoits, or dnving a car, 01 working, 01 to boys who have no hobby 
On the othei hand, these novel leading boys, on the aveiage, tend 
to be significantly lower in tested intelligence than boys in the 
collecting hobby gtoup Girls with this leading hobby, howcvei, 
tend to be significantly supcnoi, on the avciage, to gnls in the 
houscwoik, leligious activity, and non-hobby gioups, and aie not 
smpas«ed to a significant extent by those having any othei hobby 

A continued analysis of Tables 2 and 3 reveals the fact that 
among boys the hobbies whose participants aie most frequently sig- 
nificantly su pci ioi in tested intelligence to those in othei hobby 
gioups aie* fust, collecting, which suipasscs any other gioupj second, 
leading histoiy, science, biogiaphy, and so foith, the members of 
which group, on the avciage, smpass 11 other hobby groups, third, 
and fourth, playing musical mstiuments, and traveling, fifth, lead- 
ing novels; and sixth and seventh, paiticipatmg in diamatics, and 
leligious activity Among gnls, the hobbies most likely to be asso- 
ciated significantly with intelligence supenonty aie* first, second, 
and thud, phvmg musical instruments, and collecting, and scouting 
oi othei forms of seiious club activity; fouith, leading history, 
science, biography, and the like, fifth, social clubs, dancing, and so 
foith; sixth, driving a cm 

Rathci mteicstingly, among girls no one hobby dominates the 
field as completely as does collecting among boys. At the same time, 
the aveiage IQ of gnls without a hobby is sin passed by the avciages 
of 19 othei hobby gioups, and this pionounced infcnonty in median 
intelligence is not found for anv of the boys 1 gioups Among boys, 
the car driving group is surpassed significantly in median IQ by 12 
other hobby groups Piactically the same condition is met among 
gills who indicated a housewoik hobby Then IQ aveiage is signifi- 
cantly lowci than that of 10 othei gioups and significantly supcnoi 
to none 

In Table 4 a still diffeient approach is seen to the pioblem In 


'This is taken to be indicated by a CK of 3 85 or above 
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1 ABLE 4 

Pm crNt of Ciiiidrin, Lach Sf\, in noni High and Low Intiu r igcncf 
Groups Who Pariicipatf in Dibich affd Hounirs, locmitu with 
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this instance childicn whose intelligence quotients aic 110 oi above 
aie segicgated and then hobby pm tiu pat tons analysed, whereas the 
same proceduic is earned out foi those whose intelligence quotients 
aie inulei 90 When these blight and dull gtoups, fm each sc\, 
me compaicd one /intis some veiv sinking facts Fust, of couise, 
it will be noticed that blight childicn equal oi excel dull children 
in ficqucncv of hohbv participations in rill but tin cc of the 2l 
hobby groups of hoys, and all but four of the 21 gills* gioups In 
fact, the avciagc bnght boy has 4 87 hobbies compared to 161 for 
the dull bov, and the average bnght gnl has 4 98 hobbies as com- 
plied with 3 94 pai ticipa ted ni by the average dull gni 
When one picks out the activities in which the blight boy tends 
to participate significantly more frequently than the distinctly dull 
hoy, we note* (a) collecting, (h) leading; novels, mysteries v and so 
foith; (r) leading history, science, biogi aphv, (d) traveling, (e) 
building tilings oi shop vvoik, (/) sewing, fancy work, (/?) diajna- 
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tics, and (h) leading the funny papei In turn, really superior 
guls participate with significantly gi eatei fiequency than inferior 
gills in (a) playing musical instruments; (b) collecting, (c) scout- 
ing and senous club activity, {d) reading novels, mysteries, and so 
foith, (0 diamaticsj (/} leading histoiy, science, biogiaphy, (g) 
playing make-believe games, and ( h ) tiavclmg In no instance 
do infciioi boys exceed supciioi ones to a significant degree, and only 
in the case of no hobby pai ucipations do inferior gnls exceed in fie- 
quency intellectually supeuoi ones 
In light of the data picsented m the foregoing analyses the fol- 
lowing appeal to be valid conclusions fiom this study: 

1. Some hobbies tend to be participated in more frequently by 
children of high tested intelligence than do othei hobbies 

2 Pionounccd sex diffci cnees in the intelligence-hobby lelation- 
ship exist In fact, one has only a veiy meagie basis for anticipating 
the type of intelligence which will be associated with hobby par- 
ticipation in one sex group from a knowledge of the nature of this 
relationship in the other sex gioup 

3 When both sex gioups aic considered togethci the hobbies of 
collecting, playing musical instillments, and reading hi&torv, science, 
biography, and the like appeal most likely to be participated in 
by those of supciioi intellectual ability 

4. No single hobby appeals to be associated consistently with 
children of lowei than avciagc intelligence as aie the thicc hobbies 
just mentioned associated with those of above aveuge intelligence 
5 Vciy supeuoi children appeal to have a gicatei diveisification 
of hobby inteiests than very infcrioi ones 

6t Veiy supciioi clnldien tend to engage in certain types of 
hobby activities much moic frequently than veiy infeiior ones 
Furtheimoic, they do not pai ticipatc with significantly less fie- 
quency in any type of hobby than do veiy inferior clnldien, 

7, The child without a hobby is moic likely to be below average 
in intelligence than is the child with hobbies. This is particularly 
tiue with respect to gills 

George Peabody College jot Tenchcn 
Nashville; Tennessee 
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READING INTERESTS OF YOUNG CHILDREN* 

Orp/ntmcnt of hrftufinoii, II unlit Colli t/r 


Frank T Wilson 1 


In the Lite fall of the school vciit 1938-19 59 a igie^tionnanc 

study of young children's mtcicsts was made by the cooperative and 

helpful mteicst of the paients of pupils in the kindeig.uten and 
hist and second giadcs of the Ilimtci Model School of Hunter Col- 
lege, New Yoik Citv. One bundled and fift>-i\vo ictuins weie 
icccived aul of about 175 imjuiiies sent to parents 'l lie distribution 
of the ictums by grade levels was kindeigai ten 57, U, 35; \B t 
31; 2Jj 18; 27L 31 The intelligence quotients and the social status 
of the children weic above aveingc, as indicated both In the results 
of standaiditfcd mental tests given the clulchcn and bv the number 
of paients in piofcssion.il and uppei biackct income gtoups 

This lcpoit will icpioducc tlic questions asked the paients, give 

the replies in tabular foim, and make comments on some of the 

items 

There weic no clcai giade tiends appaicnt m tlic tcplies of the 
parents Mention of possible tiends will be made in the comments 
on vauous items Theic was some indication that the paients of 
kin dci gar ten child ten gave fuller and pci haps moic exact infoiinn- 
tiun than the nthti paients on questions 1 elating to pie-school iw.it- 
tcis The slight diftcicnccs found may have been due, howcvei, to 
selective factois othci than the lccencv of the mfoimation foi the 
paients of the youngci cluldicn 

The question nanc was divided into two pails The fiist pai t 
lefencd to leading mteiests and activities of the child u»n before 
they entered school The second pait lefewed to then mteiests at 

fr Reccntd ill the Editorial Ollite on Felmurv 5, 1940 

This lcpoit nas made possible tluoiiRh ill c coc»pciati\c efforts tit paients 
of pupils 111 'he Model School of Uuutci College, v>Uo ansmml tin 
quebtionnan c , students of Thintei College, nho assisted mtli tabulation 
of results, anti a facultv umimittic composed of Miss Eli^aKth Earn, Miss 
Floremc Eiennan, and Miss Maiguiet Rooney, tencheis in the Model 
School, nnd Mi Solomon ttluhni, Mjss Floicnce Dtumliaugh, and Mr FianF 
Wilson, of the slalf of the Derailment of Fdiuatiim, Ilnnici College Pie- 
pared uith the assist nice of If P I Official Pmjert No 165-97-6172, Sub 4 

163 
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the time the questionnaire was m the hands of the patents. This 
explains the supposition that the patents of the lcindcigaitcn childicn 
would be cleatct on pie-school mattcis. The fust thice questions 
were simple registration data Preceding Question 4 the following 
underlined statement was made 

Questions 4 to 19 inclusive refer to reading mleiest or activities 
of the child before entering the kinder gar ten or the first grade* 

Questions 4 to 7, inclusive, were designed to leveal the extent 
and nature of home help in learning to read The questions and 
returns were as follows. 


4 (rt) Was the child given any leading institution at home before 
entering school ? 

No , S<3 

Yes , 63 

No answei . ,3 

( b ) If so } at what age was this begun? 







Kdn 

Giadea 

IA 

113 

2A 

2B 

Total 

After 

1 

yr 

of 

age 

2 

0 

0 

0 

0 

2 

u 

2 

It 

it 

u 

3 

0 

l 

0 

l 

5 

tt 

3 

it 

u 

ft 

3 

2 

t 

1 

i 

8 

it 

4 

it 

It 

« 

6 

4 

4 

1 

5 

20 

II 

3 

it 

l< 

u 

3 

S 

2 

l 

1 

12 

It 

6 

a 


u 

0 

0 

0 

0 

1 

1 



Totals 


17 

u 

S 

3 

9 

48 



No 

uri'tWu* 

(of the 63 Yes 

above) 



13 
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The modal age for every group was 4 
For how long was this continued 9 

To present time, qr until school entrance , i 30 

Onc-half yem to 3 yeais . 11 

Short time ... 4 

No answer , * 3 


48 

5 Was the child’s interest fluctuating or sustained for a long period 
of tune? 

Fluctuating , 31 

Sustained 32 


Toni 


63 
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6 What typis of in fit it chon wetc usul? 


Numbci of parents answeimg 

84 

Number not answering 

68 

Total 

152 

Letter (A, H, C) 

60 

btoiy 

43 

Wore! 

21 

Phonetic 

18 

Sentences 

9 

Otliei 

I 

Total 

152 


Number of prtients checking 1 method only 
“ £< “ " 2 methods nul\ 


37 


28 

it it o ii j if ic 


12 

II II H II |. II II 


6 

<i it if r< ^ ii if 

What types of material were usejf 


1 

Number of parent* answering 

87 


Number of parents not answering 

65 


Total 

152 


Letter blocks 

60 


Pictme books 

60 


Mother Goose themes 

53 


Story books 

45 


PotTns 

25 


Card games 

16 


Pinners 

14 


Signs 

13 


Work books 

10 


Flash ea i els 

7 


Original written material 

7 


Charts 

3 


Other 

12 

325 



Number 

of 

pnieius 

checking 

it 

1 

item 

only 

13 

if 

II 

fi 

2 

items 

only 

10 

it 

II 

r< 

if 

l 

ii 

fi 

\0 1 

ii 

If 

ll 

h 

4 

ii 

f< 

16 

it 

ft 

fi 

ii 

5 

it 

it 

13 

it 

fi 

li 

ii 

6 

ii 

if 

10 

it 

l< 

li 

fi 

7 

ri 

n 

4 

O 

If 

II 

(i 

8 

i< 

f< 

1 

If 

'1 

If 

i 

12 

f i 

ii 

1 


Total 


87 
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Comments 

To Question 4, 63 or 41 per cent of the parents lcspondcd that 
they had given reading instiuction at home befote the children 
enteicd school Of these, 43 indicated the ages at which they began 
the instruction Then answers indicated considu,iblc valuation in 
the meanings given to the tcim “leading instiuction/’ Many parents 
seemed to have felt that incidental help, such as giving letter names, 
leading signs, house numbers, etc, was not leading instiuction, while 
others lccognrzed it as such The varying number of paients check- 
ing the points undei Questions 6 and 7 indicates tins confusion, 
There me many reasons for lcgaidmg this incidental learning as 
definite and impoitant piogicss in the eaily stages of leading, 3 If 
this point of view had been held by all paients the numbei of Yes 
answers to Question 4 (a) might have been consul ei ably laigei 
The 48 paients answenng 4 (b) indicated the age of four as the 
most common age at which they began leading instiuction On the 
supposition that this instiuction was the formal soit of leading 
instiuction, it is interesting to compmc the ages at which these 
parents said they began to help then children learn to read with 
the mental age of 6y> ycais, which liad itiormlly is accepted bv school 
people as the light mental age toi clnldicn to learn to lead In older 
to have l cached the mental age of 6 Vi vcais the foui-\eai old chil- 
dren would have had to aveiage 144 IQ The eight thiee-ycai olds 
would have had to aveiage 186 IQ As a mattci of fact, the children 
Concerned wcic not nearly so blight. Perhaps the ages mentioned 
by the paients weie a little in crioi ft is possible, too, that the 
tradition of waiting for a mental age of 6 T /t a cais to begin to learn 
to lead is inappropriate foi clnldicn smulai to those studied 
Question 5 pioduced evenly divided answcis It was not a good 
question because the interpretation of the woids fluctuating and 
sustained was not made, and this undoubtedly vaned considerably 
in the minds of the 63 persons lcsponding 

Questions 6 and 7 asked ioi information on types of instruction 
and materials used by the parents The most common types of in- 
stiuction wcie first the letter and second the story method The 
other three methods — word, phonetic and sentence methods — wcie 
much less frequently mentioned Tins information is notcwoithy in 
view of the current opposition to the letter method and the methodo- 
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logical insistence, m schools, upon wind ami sentence methods 
Eitliei the patents were not in complete agi cement with piescnt 
methods of teaching beginning leading, 01 cncumstnnccs, including 
then own childhood naming, induced them to make wide use of 
the lcttci method Recent studies hint indicated that thcic is numb 
to be said, among othet tilings, in favoi of giving ilncct and early 
attention to lettus as the hisic swnbols of leading (l, 2) 

Replies to Question 7 showed that leltei blocks, pictme books, 
Mother Goose Rhymes, and stoiy hooks, weie among the niatenals 
most commonly used Sevens -three per cent of the pannt> indicated 
tin ce tn moie types Unfoitunatelv alphabet hooks weic not given 
on tlic check list The piobabilitics, htwvcvei, aie that m.ui\ of the 
pictme books icfcncd to by the paicnts w r eie alphabet books 

The answcis to Questions C) and 7 point to the tendency of the 
paicnts questioned to use piulnminanth both lutci and stoiv methods 
as the natmal appioachcs fin then child un m lcainmg to lead 
Both time and convenience would favoi ‘-uch mctluuU since lcttci 
blocks, Mothei Goose Rl nines, pictuie and stoiy hooks have long 
held a favoi cd place in the lic-nts of both patents and cominoiciallv 
minded dealeis in loung cliddicu’s supplies 

Questions 0, 1 0, 14, 15, and 16 vrcie designed to lcveal some- 
thing of the natme of the caily stages m learning to mastei wnttcn 
language They weic as follows 

8 (<j) Did the child show amosily 0 ) hy to nnd by himyilf? 

Nunibti iinswuiiig 131 


Nuinbei not answering 1 6 

Number answcimg no 5 

(b) If jo , what types of matcnals* 

Pictme books 

higns on sheet, sidm 13, eti SO 

House liumhirs 76 

Mothei Goose Rhuncs 73 

Stoiv bookh 63 

Funnies, comic ships, inagii/incs, gum uiuppus, cti 37 

Labels on packages 56 

Telephone mini hen* 32 

Ncwspapci headlines, advciliscmcnis, et< 45 

Magazines 42 

Games 33 

Readeis 25 

Puzzles 24 

Sciap books 20 

Jokes 13 

Riddles 3 
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Dodgeifl fiom stores 
Others 

Only letters of alphabet 
Lettetccl blocks 
Alphabet and few words 
Anything, most evciything 
Not much 


Number of pnicnts checking 1 type only 

2 types only 
> 3 “ ff 


"most everything’ 1 


*> (a) Was the child able to wtile oi print his name ? 

Yes . . HI 

No . . , , . 22 

No answer 19 

(i) Could he identify his name when he saw it <u»ittni o? punted? 
Yes , 12S 

No 9 

No answer * 15 

10, (a) Did he tvcooiwuc any lelleis of the alphabet? 

Yes 111 

No , , 3 

No answer - 38 

(b) JVfuth ones? 


Answeis indicated bv guides 
Ktln lA IK 2 A 


All 

Practically all 
Own name 
Good nianv, Hi st 
half 

No answer 



A 

JJ 

c 

D 

Z 

F 

G 

H 

I 

I 

K 

L 

M 

N 

O 

P 

Q 

il 

S 

'I 

u 

V 

w 

X 

Y 

z 
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3 

3 

2 

2 

2 


2 

1 


1 

2 

1 


5 2 

3 2 

1 2 

3 2 

3 2 

3 2 

1 1 

3 

3 
2 
2 
2 

2 1 

4 

4 2 

2 


1 4 1 

2 2 

l 3 1 

1 
1 
2 

1 1 l 

2 1 

2 1 1 


3 

3 

2 

L 

2 


1 
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5 

5 

1 

4 


2 

1 

1 

2 

3 

2 

2 

1 

2 

1 

1 

1 

2 


3 

1 


19 

16 

15 

12 

13 

7 

4 
7 

5 

3 

4 

5 

6 
S 
9 
5 
1 
7 
5 
7 
1 
1 
2 

4 
3 

5 


14 Wets he niti tested in nvntniy or pnntw// letter s, numbiu or wonts? 

Yes , 127 

No 8 

Yu tinmvci 17 

15 When dul he ham to reaie some of the number senes, up to 1 5 or 20? 

Nutnhci anwLT'i 114 

No answei 38 


Aflei 2 years of age 7 

3 34 

4 15 

5 19 

6 9 

16 (a) When did he ham to tittle souk of thi tdphabtt? 

Number answering 105 

Mu nnsutr 47 


Aftci 2 vtnis of age 15 

3 37 

4 35 

5 13 

6 5 

(h) When all of it? 

Number answering 93 

No answer 59 

After 2 \ears of age 1 

3 24 

4 32 

5 27 

6 6 
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Comments 

The answeis to Question 8 showed a widespread and gcncial 
interest in reading among these childien befoie they entered school 
Only five parents answered that their childien did not show curiosity 
01 tiy to lead by themselves Only 16 gave no answers One hundred 
and thnty-onc parents indicated a total of 871 mtci cots m the 21 
various types of material named on the questionnaire and thiee 
others added by patents The four most common types of material 
were, in Older pictULe books, 88, signs, 80; house numbeis, 76, 
and Mother Goose Rhymes, 73 

The answers to the other five questions m this group showed that 
a very huge majoiity of the childien had made much piogicss in 
mastering the basic symbolization of written language, namely, let- 
ters and numbers. The beginning of this progicss was at a very 
eaily age, according to the paients One hundred and twenty-seven 
weie Intel ested in wilting oi printing letters, mimbeis, and wouis 
Eighty-six were said to be able to lecite some of the alphabet before 
they were five years old, 15 before thiee, and 60 could say the 
entue alphabet befoie five yeais of age. 

Question 10 deserves more careful attention The gcneial interest 
of young childien m learning and using the letters of written lam 
guage, makes the analysis of then piogtess in this skdl analogous 
to that of eaily word mastery Foi this leason the details of the 
reported achievements of these childien before they entered school 
are given for each group The differences shown in the fom gioups 
are not gieat and indicate a degice of validity some leadeis may not 
have expected The figures show what would logically be supposed, 
namely, that the fiist pait of the alphabet is the easiest one for 
children to learn, due, probably in part, to the tendency of parents 
to give it moie attention just because it comes fiist The haidest 
ones, as indicated by the number knowing them, were Q, U , V, 
and W Perhaps Q is less frequently used than any other letter, 
and the similarity of U } Vj and W may pi od uce confusion that 
makes their learning hardei Also, many words used in alphabet 
books to teach these lctteis, are not as familiar, in teims of children's 
experiences, as woids for other lettcis For example, Queen for Q, 
Vase for V f etc., aie less common in children's lives than Apple , 
B otfj and the like 
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Questions II, 12 and 13 also weic related to tile eaily leading 
intcicsts of the childicn, but fiom the side of paienlal relationships,. 

U. Did he teieivc encouragement from his eldets to acquit c reading skill? 


Little 58 

Some +3 

Much 16 

No 15 

Yes 7 

No answei 13 

12 (a) IV ere any efjotts made by eldirs to prevent the child from tend* 

mg at an early age? 

No 118 

Yes , , 10 

No answer 24 

( b ) If so, desevb t 

Few answers were given. 

13 (fl) Did the child have any avctsion to tending activities or watettah* 

No 121 

Yes 4 

Little l 

No answer 26 

(fl) If SQ t describe 

Few answers were given 


Comments 

The answers to Question 11 showed that only 16 children re- 
ceived “much” encouragement from patents to acquire leading skill. 
Appai eutly the large majority of the childicn were, perhaps hv the 
sheer foice of cncu instances of living in a reading woild, “natmally” 
Intel csted in learning to lead Only 10 pa i cuts said they made 
efforts to pi event tlicii children fioin leading at an early age, giving 
such leasons as, “waiting foi school instruction/* tinning child** 
activities "to use of huge muscles/ 1 and “on advice of doctor” who 
believed it "would overtax liei mind ” 

(One wondcis what the physician meant, psychologically, it any- 
thing'*) Fiom Question 13 it appeals that only fom clnklicn had 
aversions to reading, the explanations being, "seemed to be afraid 
of reading,” "a little,” “didn't want to sit still/ 1 and "unpleasant or 
f irghtcning plots/* 

Questions 17, 18, and 19 were related to children’s intcicsts in 
hearing stories 
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VI. 


At what age did the parent or governess begin to tdl stones io the 
child* 


Number answering . 

No answers 

Aftci Age of 2 year* 

3 

4 

5 


53 l 
36 j 
10 


lil 

21 


3 


6 30 


Total 


131 


18 At what age did the patent oi governess hcqm la read to him? 


Number answering , 137 

No answer IS 

Aflei age of 1 year 1 20 

2 54 114 

3 40 

4 18 

5 4 

6 1 


Total 137 


19 How much reading to hun was dour* 

Number answering 147 

No answers . . 5 

One houi or more daily . * » 18 

A half houi to an hour daily . , . . 37 

A quarter lo a half Uouc daily .v 52 

A few minutes daily - . > 27 

A few minutes weekly or occasionally 13 


Total 


147 


The replies to these questions imply an eailv and, judged by 

the daily time allotted, « persistent interest in hearing stories and 

the like Eiglity-mne patents iepoited that thcii childien had been 
told stories while one, two, and thiee yea is of age Inexact as 

memoiy is, the fact seems indisputable that these inteiests of young 
childien begin veiy eaily. 

The general conclusion from this fiist part of the quebtionnniic 
seems to he that the 152 child i cn studied were eaily inteiestcd in 
learning the mechanics of reading and enjoying the activities of 

reading. In these eaily stages of leading, attention to the basic 
s\mbcds of wutten language — Icttcifc, numbcis, and avoids — was 
conspicuous on the side of learning the mechanics of reading On 
the side of intetests m the early stages, theie were indicated not 
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only tiaclitionnl childien’b stones, imrsciy ilmncs, etc, but, very 
piomincntly, die matenals of the soli.iI environ mint in winch the 
children lived— signs, house, telephone, and automobile numbers, 
labels, lctteis and post cauls, neuspapeu and magazines, etc 
Appaicntly the pic-school way of learning to read is bv the use of 
leading matenals of even day life, with direct attention to the basic 
elements of written language La this wav learning tends to he 
functional as to both the mechanics and the substance of leading 
That is, satisfactions in leading are expmenced because ot inhuma- 
tion, enjoyment or some other usefulness of leading eftnits, and skill 
m lending is developed m these same e\pmenccs Inestimably, these 
satisfactions aie widely involved as the motives fni learning to icad. 

The second pa it of the qucslionnam was preceded by the fol- 
lowing statement , 

Questions 20 to 37 u'fci to the leading inteiesfs and activities 
of the child at the pi esent tune. 

Questions 20, 21, 22, and 21 dealt with types of leading mateuals 
prefer red by the children, 

20 What magazines an* pi cf cited by the child f 

Number answer mg 145 

No answers , 7 

Kdn I A HI 2 A 211 Toinl 


Adult ma^/incg, foi pic- 
tures, sections fur chil- 
dren, etc, such as in 
life, Good Ilonsfkcrp’ 


mg, etc 

23 

24 

20 

13 

22 

102 

Children's mnga/ines eg 
Child Life 

4 

7 

11 

9 

15 

46 

Mickey Mouse 

2 1 

24 

17 

15 

24 

101 

Funnies 

23 

24 

22 

12 

27 

10S 

Story Pnindc 

4 

2 

V 

1 

4 

15 

Others 





! 

1 


75 

81 

74 

50 

93 

373 


Number of parents giving 


1 

answer 

only 

15 

2 

answers 

onlv 

45 

3 

answers 

only 

58 

4 

answers 

only 

22 

5 

answers 

only 

5 




145 
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21 What iyjes o/ staucs <,ic piefened* 


Do-It Books 

Nuiubei answering 
Number not answering 
113 

148 

4 

Ilnmoi 

41 

Animal 

112 

Travel 

40 

Snow Wliitc^ 

112 

Toy 

39 

Fairy 

98 

Pictiuc, with vciy 
little text 


Comics 

SI 

36 

Natuie 

44 

Riddles 

35 

Poeuy 

71 

Jokes 

35 

Mother Goose 

66 

Folk lore 

35 

Chilih en’s 


PcVtnotie 

30 

experiences 

66 

Plays 

21 

Adventure 

63 

Big Little Books 

19 

Quintuplets 

56 

Stories with much 


Tine, realistic 
Informational 

55 

repetition 

19 

54 

Biogi apiiy 

15 

Fables 

51 

About movies 

13 

Historical 

50 

About r.idio 

10 



Others 

2 


1512 


Number of patents indicating t type only 

2 1 


2 types 

4 I 


3 

1 

15 

4 

4 1 


5 

+ 

i 

6 

14 

7 

12 

8 

11 

9 

12 

10 

14 

11 

16 

12 

12 

13 

6 

14 

U 

15 

4 

16 

4 

17 

3 

18 

3 

19 

1 

20 

2 

21 

4 

22 

2 

23 

0 

24 

0 

25 

0 

26 

0 

27 

2 


Total 1+8 


"The film Snow White and the Seven Dwtufs liad been shown in the 
tluatei^ only a short while before the questionnan e was sent to the patents, 
nnd the market was flooded with all soits of books giving the stoiy 
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22 II 010 dots the child secun his books f 

Nmuhci answering \\2 

Number not answering 10 

Gifts of parents 137 

Gifts of relatives and friciuh 121 

Selects them himself , 49 

Selects them from libiaues 31 

lto turns them from friends 18 

Total 35fi 

Numlici of parents checking 1 item only 5 

2 ' 72 

3 +3 

Y IS 

S 3 

Total HI 


23 Phase list the boohs you 1 child 010ns titai those he tends 01 looks at 
most ficqvenily 


Comm 1 nts 

The lcplics to Question 20 show that the "funnies,” Mickey 
Mouse, as sepai atclv named in the check list, and adult magazine 
pictures and sections ioi chiUlicn, wcll the favoutes, with no 
appai ent guide differences, ChildiciA magazines vyeic indicated a^ 
of increasing interest to the nlilci childien Moic than halt of the- 
patents answenng this question checked three 01 mom hpts of 
magazines Appaicntly the interests of these childien wete widely 
spread over most ot the nuga/mves that were available to them \\\ 
then cnvnonnients 

Because of the long list of items given in Question 21 and .dsn 
because no great diftcicnccs wcie found, the grade counts of stories 
ptefened aie not shown The only item that showed any marked 
tendency to change fiom giadc to guide was the Mother Goose 
Rhymes, foi which the decreasing preference was indicated as fol- 
lows 1 Kdn, 18, \A, 18, 1 n, 15, LI, 6, 2 B, 9 

The total number of nnswcis to tins question was 1512 All but 
four parents lcplied, One hundred and thutv-tluee checked siv 01 
moic types of stories, the six leading ones being Do-It books, 113; 
animal stones, 112, Snow AVhitc, 112, fairy stones, 98; comics, 81 ; 
and natiue stones, 74 The conclusion seems to he that the range 
of mtciest in types of stones seems limited only by the supply of 
stoiv matcual available to the childien That this tended to be so 
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at all grade levels is indicated by the average numbei of types of 
stones checked by the patents, the nuinbeis being Kdi i, 10 1 ; 1 A, 
5 3, IB, 110; 2A, 8 7; and 2B, 11 3 

The replies to Question 22 show that the gicat majouty of books 
owned by the children \veic gifts of patents or other relatives and 
friends. This obviously means that they wcic the books thought by 
adults to he interesting to or valuable foi the children to t end, lather 
than the pi oven choices of the child icii themselves Of corn sc, in 
many instances the adults piobably gave books because the children 
had shown a liking foi them But undoubtedly, also, in many cases 
the good of the child lather than his interest prompted the bestowal 
of a gift book 

The data from the replies to Question 23 aie given moic fully 
in anotlici icpoit 4 


24 («) Docs the child sinn lo have any lending difficulty that hns oc- 


enned > epeatedly? 

No _71 

Yea 8 

A little 2 

Not pmticuldrl) 1 

No answer , , 70 

(b) If sOj describe. 

Thiec nnswcis only were given 
25, (a) Does he like fuquently to retell otty stones? 

Yea 74 

No . > > > 27 

No answer * , 51 

[b) Which ones? 


Titles oi types 

Kdn 

1A 

IB 

2A 

2B 

Total 

Total 63 

SO 

20 

14 

19 

26 

109 

Number replying "AH'* 

3 

4 

3 

1 

4 

15 


Comment 


No grade diffci cnees \vcie conspicuous The most commonly named 
stories weie SnoW White, 7, Fairy stones, 7, animal stories, 6, 
Three Bears, 4, Little Red Riding Hood, 4, Jack and the Bean- 
stalk, 4; nature stories, 4, adventure stories, 3. Twelve othci stories 
or types weic named twice, and 41 weie named once, The ones 
most frequently named were indicated at all grade levels 

Questions 26 and 27 weie intended to bung out, if any, the in- 


To be completed separately 
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fluences of brothcis, sistcis ami playmates on the leading of the 
child ten of the investigation 

26 How do his reading activities differ from those of Ins brothcis or 


sisters when they weie Ins age? 

Similar 5 

Like oldest 6 

Only child 15 

No answer 126 

In what ways do his b) othei S, sisters, and playmates seem to 
cnee his reading * 

Various answers 51 

None 10 

No answer 91 

Friends helpful IV 

Oldei sistci helpful . , 5 

Youngei sistei helpful 2 

Older brother helpful 8 

Younger brother helpful * 2 

They (piobalily sibs) helpful 17 

Playmates told him reading was haul and frightened him 1 

Playmates detract 1 

Self-conscious before thorn 1 

Total . 51 


Comments 

So few patents answeied Question 26 that no othei statement 
seems justified than that the question was inappropnnte for the 
pet sons queued. Only 61 parents answered Question 27 Of the 
51 who indicated influences of some soit, 14 icpoited that friends 
and playmates favorably influenced the leading of then childicn, 
and two had unfavorable influences Thirteen othei statements indi- 
cated that siblings wcie helpful and 17 more that "They” who were 
piobably siblings in most instances, wcic helpful The conclusion 
seems to be that eithei othei child ten had fai less influence than 
adults, or that the paients failed to discern the presence of such 
influences 

The dramatic interests and activities associated with leading were 
examined by Questions 28, 29, and 30 

28 Has he ever c\picssed a desne to be like a chat acta he has read 
about f 


Yes 

No 

No answer 


ill 

8 

33 
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Cowboy ** 

Princes s (prince) 31 

G-man 30 

Policexnan (especially mounted, 1) 2B 

Nurse . 25 

Fairy * W 

Highwayman - 5 

Othcis 

Poctois * 9 

Teacher 4 

Mother 3 

A>iatoi 3 

Six othcis, 2 choices each 12 

Twenty-three others, 1 choice each 23 


Totals— 32 charactcis , 231 


29 (<?) Has he evci “acted out’* any of the stones he has ) cad* 




Kdn 

1A 

ID 

2A 

SB 

Total 

Yes 


19 

14 

7 

9 

17 

66 

No 


7 

8 

18 

4 

9 

46 

No answer 

„ 






40 


(£) Which ones * 


V' t " 

Titles and types 


Kdn 

1A 

113 

2A 

2B 

Total 

Totals 67 

37 

21 

24 

13 

31 

126 

Most commonly mentioned 






Snow White 

6 

4 

7 

3 

6 

26 

Little Red Ruling 







Hood 

4 

1 

1 

3 

3 

9 

Almost nil, anything 

2 

1 

1 

2 

1 

7 

Hansel and Gretcl 

1 

2 



1 

4 

G-Men 


1 

l 

1 

1 

4 

Little Black Sambo 

1 

2 




3 

Mickey Mouse 

1 

1 



1 

3 

Ho bin Hood 

1 


1 


1 

3 

Cowbo-y Tales 

1 


1 

1 


3 

6 -titles or typfra were 

named 2 tunes 



12 

$2 titles or types were unmeet 1 

time 



52 

Totals — 67 titles and 

types 





126 

30 Was this dramatic play with other 

child i ait 

tnphels, 

dolls, pa-hei dolls, 

toys, imaginary playmates, others 

[indicate) ? 




Kdn 

1A 

IB 

2A 

2B 

Total 

Number answering 

15 

13 

14 

7 

12 

61 

“No” answers 

2 

0 

0 

1 

0 

3 

Not answeung 

20 

23 

17 

10 

19 

83 
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Other children , 11 

Imaginary playmates 6 
Dolls 7 

Toys 5 

Puppets 5 

Papei dolls 2 

Paients, nurse, maid 5 
Alone 2 

Sclf-diawings 1 

Sell-made props 1 

Dog 


15 11 3 12 

7 8 7 7 

+ 13 6 

5 3 16 

+ 2 3 

3 2 3 

1 1 

1 2 


1 


52 

36 

21 

20 

H 

10 

7 

5 

1 

1 

1 


Totals — (12) 45 38 27 17 VI 168 


Comments 

The total number of choices given m answer to Question 28 and 
the vauety of chaiactcrs that aroused mutative desires in the chil- 
dren, indicate a considciable effect — tempos ary oj more prolonged 
— of what the children lead upon their ideals, standaids, oi behavior 
Possibly the revcisc effect also took place, namely, they may have 
been especially interested in leading about these cliaiacteis which 
they most strongly willed to be like 

The answers to Question 29 showed that less than half of the 
paients believed that their children had evei acted out any of the 
stories G\ade cUftcrcuces xvcic not p\ana\u\c&d Tlrae mtvy Iyavc. 
been differences in the interpretation attached to the teim “acted 
out,” but that would piobably have affected all giadcs moic oi less 
in the same way. Sixty-seven titles oi types of stories were named 
by the parents a total of 126 times Only Snow White was named 
moie than a few times Vanety, rathei tlun favoritism, except foi 
Snow White, seemed to be the mle in connection with acting out 
stones 

Si\ty-onc of the ()6 paients aiisweiing Question 29 desenbed A\ith 
uhom oi with wliflt then child ten acted out the stories Tlicie 
seemed to be no grade level differences of significant consequence 
Twelve items (six in addition to the six suggested in die question) 
were indicated a total of 168 times If the five answers “alone” aic 
included, tlieie weic just 100 answeis naming human individuals, 
although 36 were nnaginaiv ones The small number of adults par- 
ticipating m this dramatization of children is food for thought 
Piobablv convenience had a good deal to do with it, but, in compari- 
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son with the amount of stoiy-tclling and stoiy leading done by 
patents, this very small amount of cooperative acting lequucs other 
leasons to account for it 

The thiee questions indicate that diamatic inteicsts and activities 
of these children wcie very important in connection with then eaily 
reading piogiess, that tliey were very varied, and that pnients and 
othei adults enteied into these matteis almost not at all 

Inteicsts in the ladio, movies, and comics were investigated by 
Questions 31, 32 and 33 


31 {a) U'hat piogiains on ihe imho does he piefa? 



Kdn 

1A 

ID 

2A 

2B 

Total 

N wmbei answering 

27 

35 

27 

16 

31 

136 

Number not answering 
Number answering 

10 


4 

2 


16 

“none" 

2 

2 

1 


2 

7 

Character* types 

Uncle Don 

9 

12 

9 

7 

8 

45 

Lone Range i 

5 

7 

6 

3 

3 

24 

Musical 

9 

5 


11 

6 

21 

Singing Lady 

3 

4 

4 

3 

2 

16 

Jack Benny 

1 

4 

3 

2 

5 

15 

Dick Tracy 

2 

3 

1 

2 

4 

12 

Orphan Annie 


1 

4 

1 

6 

12 

Childicn’s programs 

2 

1 

5 

1 

1 

10 

Charlie McCaithy 



3 

1 

5 

9 

News 



1 

1 

4 

6 

Joe Penner 

1 


1 


3 

5 

Let’s Pretend 

3 were named three 

1 

1 



3 

5 

times 

6 were mimed two 






9 

times 






12 

48 were namotl once 






4S 

Totals — (68) 

40 

49 

5+ 

26 

80 

249 

Average per grade 

11 

14 

17 

1 1 

26 


(b) Which ones docs he listen to 

i ctfiifoilyV 




Characters and types 

Kdn 

1A 

IB 

2A 

2B 

Total 

Uncle Don 

3 

8 

5 

5 

6 

29 

Lone Ranger 


3 

6 

1 

1 

11 

Singing Lady , 


1 

5 

2 

2 

10 

Charlie McCarthy 

1 

1 

3 

1 

3 

9 
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Musical 
Jack Benny 
Orphan Annie 
Tom Mix 
Let's Pictend 
Dick Tracy 
Horn and II ai dart 
2 weic named three 
times 

2 were named two 
times 

21 were named once 


3 4 1 

4 1 

1 2 

2 1 l 

1 2 

2 2 

2 1 


2 

3 

2 

2 

1 

1 


<? 

7 

6 

6 

5 

5 
4 

6 

4 

21 


Totals — (36) 

16 

34 

35 

14 

32 

131 

(f) Who ate his javonle _radio stars * 

Clwiracteis and types 

Kdn 

1 1\ 

lB 

2A 

2B 

Total 

Uncle Don 

1 

5 

5 

3 

5 

19 

Charlie McCarthy 

1 

1 

6 


7 

15 

Lone Rangci 

1 

3 

5 

1 

2 

12 

Jack Benoy 


14 

4 


6 

U 

Eddie Cantor 


2 


1 

6 

9 

Joe Penner 



3 


4 

7 

Fannie Brice 




1 

3 

4 

3 were named 3 times 






9 

3 were named 2 times 






6 

32 weie named once 






32 

Totals - (+5) 

7 

16 

35 

1+ 

52 

12+ 


Comments 

One hundicd and tlmty-six parents repotted on dm question, only 
seven of them answering “none” The 129 naming piogiams gave 
249 answeis, indicating 68 diftcicnt chaiactcis or types of piogiams. 
No significant giade-lc\cl differences were shown foi the most pop- 
ulai piogiams The numbci given, howcvci, does show a much 
gtcatci inteicst by 2 R pupils than hy anv othei gioups, all of which 
had piactically the same aveiagc number ol picfmcd piogiams 
Forty-eight of the piogiams were named once only by 48 diftcicnt 
patents Those included such things as What's Mv Name classical 
music, amatcui houi, sketches, IIill-Billy, circus, Ficd Allen, poli- 
tical speeches, Fannie Brice, Shakespcaic plays, etc 
The second pait of the question indicates that a much smallci 
numbei of childien listened to progiams regulaily There was sub- 
stantial agreement on the fust and second part of the question 
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Nine of the 12 prefeircd piograms named in Pait (a) were also 
named in Pait (£), as the programs the children listened to xegularly 

The third pait of the question gives almost the same numbci of 
answers as Part (b) but shows a curious and marked diffeience 
Foui stars named in Pait (e) — Uncle Don, Chailie McCaithy, 
Lone Rangei, and Jack Benny — weic also reported in Parts (a) 
and (b) Charlie McCarthy, howcvci, jumped up to second place 
in Part (<) as favorite radio stai > wheieas in Pait (a) of the 
question he was in Position 9, and m Pait (£)> in Position 4. Fur- 
theimore, Eddie Cantoi, Joe Penner, and Fannie Brice, three whose 
names did not appeal among the most popnlai choices in the first 
two parts of the question, were in Positions 5, 6 and 7 lcspcctivcly 
in Part (c). 

The explanation of these differences is probably quite involved 
One factoi, however, would seem important. Pei haps the childicn, 
being still of young age, were compelled by shoitagc of radios, 
domination of parents, oi amiability, to listen to othei people's pre- 
ieried piograms. It is also possible that patents may have been 
deceived as to their children's real preferences by reading mto their 
judgments about the matter then own likes. No doubt many clnl- 
dien by listening, laughing, and by words, cxpicsscd appioval of 
many programs and stars they had to listen to, because some one 
else had selected the piogiam. Fuitheimoie, some children piobably 
did enjoy piograms simply because their paients did so 


32 («) Docs he go to the movies i egidarly, occasionally, seldom, ot never? 



Kdn 

IA 

IB 

2A 

2B 

Total 

Regularly 


1 


1 

3 

5 

Occasionally 

10 

11 

15 

3 

17 

56 

Seldom 

19 

17 

10 

12 

11 

69 

Never 



2 



2 

Not aimyeied , 






20 

Total 

29 

28 

27 

16 

31 

152 

( b ) If he attends, nvhflt- kinds of movies docs he piefei ? 


Number answering 



126 


Numbci not 

answering 


26 



Kdn 

1A 

IB 

2A 

2B 

Total 

Animated cartoons 

21 

26 

23 

13 

25 

108 

Shorts 

7 

6 

a 

6 

8 

35 

Travelogues 

7 

3 

s> 

6 

15 

40 

Feature pictures 

4 

6 

6 

6 

14 

36 

Total 

39 

41 

46 

31 

62 

219 
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(c) Dcscube the types he pnfen mute fully 


Types 

Kdn 

1A 

in 

2 A 

213 

Total 

Shu ley Temple 

7 

4 

4 

1 

3 

18 

Cm toons 

3 


3 

1 

5 

12 

Mickey Mouse 

2 

3 

1 

5 


11 

Child actois 


1 

2 

5 

2 

10 

Snow Wlntc 

1 


4 

1 

1 

10 

Musicals 

2 

2 

1 


3 

8 

Adventmc 


1 

2 


5 

8 

Cowboy 

t 

2 

1 

1 

1 

6 

Animals 

1 

1 

1 

1 

2 

6 

Comedy, humor , 

1 


2 

1 

1 

5 

Walt Dibiiey 

3 


1 

1 


5 

2 were named 4 times 





8 

3 were named 3 tunes 





9 

12 wcic named 2 times 





21 

24 were named 1 time 





t\ 

Totals (52) 

to 

25 

40 

23 

36 

164 

(</) Who die his favorite movie 

sinn? 

irhy 

} 



Numhei juswenng 



81 


Numhei answering “none” 


12 


Number not 

answering 


59 


Favorites 

Kdn 

1A 

IB 

2 A 

2B 

Total 

Shirley Temple 

8 

9 

17 

3 

13 

50 

Deanna Durbin 

2 

3 

4 

1 

5 

15 

Jane Witlicis 


2 

3 

1 

4 

10 

Sonja Ilenie 

1 


4 

2 

2 

9 

Mickey Mouse 

1 


3 

1 

4 

9 

Mickey Rooney 


1 

1 

1 

4 

7 

Freddie Bartholomew 

1 

3 


2 

6 

3 wcic named 4 limes 





12 

2 weie named 3 times 





6 

4 were named 2 times 





8 

25 weic named 1 tune 





25 

Toul (H) 

17 

22 

49 

12 

57 

157 


Comments 

Only 20 patents did not answci tins question Tins number 
added to the two who repotted that then children nc\ei went to 
the movies (both 1 B pupils), indicates that the motion pictures weic 
a consideiablc souice of mtci est to the voung child ion of this study. 
Only five, howevei, attended “legulai lv,” a term unhappily not 
veiv cleai, and only 56 went occasionally Giadc trends showed 
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increasing attendance with age, but not a gicat diffcicnce. Eleven 
of the 31 1 5 pupils wete leported as “seldom” going to see the 
pictuies 

Pait (b) aslced for check on four gencial types of movies Ani- 
mated cai toons were far and away the most populai, having piac- 
tically as many choices as the other three put together These other 
three showed no marked differences as children’s prcfeienccs, except 
by the 25 children, who had inci eased interest in travelogues and 
feature pictures 

Part (r) was designed to secuie fullei analysis of the answeis to 
Part (A). The lesults were not vciy helpful Apparently the 
paicnts had difficulty in finding appioprinte words to describe more 
fully the general types of movies their cluldicn liked Some used 
descriptive terms, such us ; omance, comedy, advent me, etc, others 
the names of stais, especially Sluilcy Temple and Deanna Durbin* 
and others the subject mattei of the pictuies, such as boats, battle- 
ships, fires, etc A better question statement, including a check list 
of tarns, might have been more levealmg Fifty-two difteient dc- 
sciiptions weic given a total of 164 times, and all giadc levels were 
about equally represented 

Favoiitc movie stais weie indicated 157 times by 81 parents ic- 
sponding In addition, 12 parents le potted no favoiitcs. Each 
grade level was well represented, perhaps the second giadc childien 
showing mote inteiest than the others, although the total foi the 
2 A was low and that for the 15 was high Shu lev Temple was the 
outstanding favorite, followed by three othci gill stais Possibly 
this reflects the sex of the paicnt responding Little, if any, giade- 
lcvel differences weic shown by the figuies. There weie 41 stais 
named, only the seven given in the tabulation above leceiving moie 
than four choices. Among the miscellaneous choices weie Eddie 
Blown, Popeve, Lone Rangei, Ritz Brotheis, Nelson Eddy, Maureen 
O’Sullivan, Joan Davis, and Jeannette McDonald 

The question "Why?” was added to the lequcst foi the names 
of movie stars. Very few attempts were made to answei this quciy 
Most of those which weie given sound adult lathci than childish in 
theJf appraisal of the stars Such tarns as "child fi/odigy” "enjoys 
singing and dancing” “humm” "good acting” "dashing and adven- 
titious” “ talent in mischievousness” "cwts” "beautiful and gt ace- 
ful” suggest adult judgments Tins tendency of parents to project 
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themselves into then childifen’s experiences and thus to intcrpici 
then children’s motives, thinking, and feeling is a failing too well 
lccogmzed to necessitate long discussion heic On the other hand, 
it is cntnely possihlc that a second grade or even a kmdeigartcn 
pupil may like Jane Withers, for instance, because she is "cute” in 
something of the same sense ns the mothci thinks so, Ihc numbci 
oi reasons by giadc levels u«f6 K<hi> 5, \A, 5, Iff, 4, 2J, 0> 
25, 16 

33 (rt) Which an his jnvoute comic ships? 

Number answering 111 

Nuinhei answenng "none” , 7 

Numbei not answering 3+ 


Chnracuis and types 

Kdn 

1A 

111 

2A 

211 

Toial 

Mickey Mouse 

3 

6 

S 

1 

3 

17 

Katzenjummcr twins 
Dick Tracy 

4 


5 

1 

6 

16 

2 

4 

1 


7 

n 

Popeye 

2 

2 

3 

3 

2 

12 

Jiggs and Maggie 

1 

4 

2 

1 

2 

10 

Peter Kablmt 

5 

2 


1 

1 

9 

Blondic 

1 

1 

3 

1 

2 

8 

Skippy 


2 

2 

1 

1 

6 

Mary Mix-up 

2 

1 

2 


1 

6 

Flash Goidon 

1 

4 



1 

6 

Smiling Jack 

1 

1 

1 


3 

6 

5 were named 5 times 







each 






25 

4 w ere named 4 times 
each 

6 were named 3 times 






16 

each 

11 Were named 2 times 






IS 

each 






22 

36 weie named 1 lime 






36 

Totals (73) 

Total numbei of com- 

39 

44 

44 

22 

78 

227 

ics named 

25 

22 

28 

19 

15 



When an they found* 

Number answering 

100 

Number not answering 

52 

New York American 

22 

The News 

17 

Herald Tribune 

14 

Mirror 

11 

The Journal 

10 

World-Telegram 

9 

The New York Sun 

6 

Newspapeis 

12, 
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Movies 5 

Comic books $ 

Magazines 1 

Drawing set 1 

Totals (U) U3 

Comments 

One bundled and eleven patents icplicd llut then childicn had 
favorite comic stups The distribution was latgc foi all grade levels, 
the 2 B group showing, howevci, a definite use in interest not 
appaient before that level Seventy- three difteient chaiactcis wcie 
named as favontcs 227 times The fiist half dozen had nearly the 
same numbci of choices There was little evidence of giade differ- 
ences among the ranlcmg favontes 
The lcplies to the questions asking tor the sources of the comic 
snips preferred by the childicn brought out the interesting fact 
that neaily all childicn used newspapcis The movies were named 
but five times, and comic books but five times This lattci souice 
has, during the last few veais, giown by leaps and bounds as a 
haid-pressing rival of the comic sections of the newspapers Appar- 
ently these young child len had not yet sought it veiy geneiallv 
The replies to the questions on the radio, movies and comics 
indicate their dominating part in the interests of the young childicn 
studied, Gieat vaiietv, lathei than limitation of interests to a few 
cliaiactcrs oi types, seems to be the nature of these children’s in- 
terests The obvious suggestion to methodology is that, if children’s 
uiteicsts aic to be used in teaching them to read, then their intci csts 
m matenals of or like the radio, movies, and comics should be gen- 
eiously diawn upon Of the three, it would seem that the comics 
offer the greatest opportunity because stiuctu rally they are leading 
materials These should be used only with caieful guidance, how- 
ever, as it has been shown that “the English of the comic cartoons 
was cairied over into the language of the childicn too often to be 
attributed to chance” (1) 

This conclusion seems particularly impressive in the light of the 
relatively rich and controlled home and other out-of-school interests 
tn the lives of the privileged children here studied For children less 
well provided with vaned and wholesome interests and activities, 
the radio, movies, and comics occupy an even more dominating place 
in their experiences (3) 
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Two questions sought inclination upon the effect of otheis than 
ptiicnts upon the childtcn, anti that of other languages than English 


34 (a) Is the child tand foi by a muse or govt mess <? 


Yes 


Nuisc 

11 

No 

59 

No answer 

22 

{b) 1} jo, /or how long has this been the case* 

Always 

35 

3 years 

7 

1 year 

1-5 

(0 IF hat has been her influence on tin child 

m repaid to n tiding and 

} an gunge ? 


Good 

12 

No influence 

8 

No good 

6 

Gu man 

4 

35 (d) Has the child had Lonlact nith language ot/m than Vnghsh* 

Yes 

6 3 

No 

60 

No answu 

20 

(b) If soj describe 


Fiench 

27 

German 

21 

Norwegian 

3 

Italian 

3 

CoMMrNT 


A large piopoition of these cluldicii were 

influenced by nuiscs or 

govei nesses, but the effects repeated wcie too me age i to be of any 
value Eithci the patents were unwilling to comment on tins ques- 
tion oi unable to come to a conclusion. These factors of otliei lan- 
guage and of paient substitute arc so complicated by supenoi pio- 

visions of living condition and, piobably, of 

mental Level, that they 

would be very difficult to detciminc without much mote extended 

and caicful investigation 


36 What olhci factors besides those ah cad y 
your child l s reading outside of school 7 D 

indicated have influenced 
escribe 

Piny groups 

27 

Classes 

13 

Language 

Religion 

Dramatic* 

Arts and Crafts 

Stoiy hours at museums 


etc 

Olhci s 


Number imswermg “none 1 ’ 

10 

Number not answeiing 

102 
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The small numbei of replies to this question indicates that the 
paicnts were aware of few or no othci factor which matcnally 
influenced the leading activities of their childien 

Summary and Conclusions 

Data on leading interests of children In kindeigarten and fiist 
and second grades of the Himtei Model School, were seemed fiom 
paients by means of a questionnaire The pupils came fiom J homes 
of superior privileges. The paients’ replies to many of the items 
weie, doubtless, somewhat nftected by lapse of memory, by natural 
parental bias, and by othci subjective factors which may have weak- 
ened the validity of then testimony Howevci, the teachers of the 
clnldien concerned felt that the replies weie of value and ill general 
quite valid There were evidences of "internal consistency” and 
cffoits to be accuute in the data when they were tabulated and 
analyzed 

The main conclusions suggested by the replies aic: 

1 These children evinced an intci est in leading long bcfoie 
entrance into school 

2 They weic intei csted both in the matenals of reading and 
in learning to lend, 

3 In mastenng the mechanics of reading these childien weie 
definitely intci ested, among othci tilings, in letters and numbei s. 

4. Home piovisions piobably favoied eaily leading lntciests, 
since at an caily age many childicn’s books were available and adults 
lead and told stories to them 

5 Reading picferenccs of the children, as adjudged by the 
paients, weie vaned and showed only small giadc-levcl difteicnces. 

6 Many books were owned by the children nnd most of them 
were gifts from paients, relatives, and fi lends 

7, Parents lepoitcd that leading difficulties were laic 

8 Diamatic play with real and imaginary childien, but not with 
paicnts oi governesses, was common, 

9, A considerable vaiicty of favoiite l ad io piogiams and stars, 
of movies and actois, and comic ships and characters, was leported 
Giadedcvel differences weie not sti iking, although the 2 B children 
seemed to be extending their inteicsts quite definitely beyond those 
of the 2 A and othci youngci groups, 
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A Gcnlral St ati- M r wr or t nr Prohijm 

The three eases to be considered in this study were children of 
fiom 12 to 13 ycais of age, patients at the Montie.il Neurological 
Institute In all three the presence of a huge organic hi am lesion 
had been established clinically. Since the lesions weie of very diftci- 
ent kinds, and the psychological pietuic picscnted by the childicn also 
sti ikingly diffeicnt one fiom the othei, we arc presenting the eases 
in detail Out purpose is to cori elate the known anatomical and 
physiological data with the behavioural and intellectual chaiacter- 
istics of the childien, ns evidenced in psychometric tests, bv the 
Rorschach method of personality evaluation, and in the comments 
fiom the parents and nurses. ' 

While a more detailed discussion of the oigamc conditions will be 
given in each case, we may epitomise the difteient anatomical pic- 
tures as follows Case 1, a well localized, non-coi tical lesion which 
had pioduced no mcieascd intiaciamal picssiue, Case 2, a huge 
infiltrating lesion of the cerebellum and midbiani, which had pio- 
duced a marked increase of intiacramal pressure, Case 3 , a large 
diffuse area of atiophy with a localized epileptiform focus in the 
left hcinrsphcte, parietal- tempo/ al-occrpital region 

Table 1 gives a bnef resume of the punupal clinical facts and 
psychological pioccdurcs 

B Tins Psyciioiqgicai, Data 

The psychological data concerning these tlnte patients are de- 
rived fiom several souiccs 

^Accepted foi publication by Leonard Cminchad of the Editorial Hoard, 
and teceived in the Editorial Oflicc on Fclmi.irv 6, 1940 * 
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TABLE 1 

Summarizing Clinical Facis and Psyuioi ogicAl Procldukis 


Case 

Age 

Clinical diagnoses 

Opualn e 
proceduie 

Pi CO pci atlVL 
|)SVC lloluglLtll 

investigations 

I’ostopei alive 
psyi holugiuil 
investigations 

1 

12 

Epithelioma of the 
crnmophaiyngeal 
pouch 

Removal 
of turnout 
by Di W, 
Pcnfitld 

Billet ( L ) 

Kohs blocks 
Rorschach 
Patent's coin- 
nientg 

Nui scs’ com- 
ments 

Binit (AT) 

Kohs blocks 
Roischach 

P«n gnt’s 
comments 

Nm ses’ 
comments 

2 

13 

Astiocytoma of the 


Bind (L) 




cerebellum and 


Rorschach 




brainstem 


Paient's 




Increased irum- 


comments 




crannil pressure 




3 

12 

Seizures 

Removal 

Bind (L) 

Bmet (ili) 



Poiencephnly left 

fiom par- 

Kohs blocks 

Kohs blocks 



parietal-temporal 

tem p-occ* 

Roischnch 

Rorschach 



occipital region 

region by 

Paient's 

Pm ent's 




Di Elvnlgc 

comments 

comments 





Nu i seV 

Nurses' 





comments, 

comments 


1, Each child was examined by the Binct (Foini L) and the 
Rorschach method of personality evaluation, when fust admitted 
to hospital In addition to these, Cases 1 and 3 also took the Kohs 
blocks perfoimancc test Aftci opciation, when n full lecovery had 
taken place, a sunilai examination was given (Cases 1 and 3) 

2, Fuither information concerning the patients was obtained 
fiom the patents, with refeicnce to both pic- and postoperative 
behaviour 

3, Clinical obscivations, and notes made by the nurses on the 
childicn's behaviour in hospital weic also obtained 

4 A valuable addition to the study was afforded by the “blind 
analysis” of each child's Roischach record by F R Miale of New 
York CiH Foi such an analysis, the complete Rorschach lecoid, 
togethei with the sex and age of the child, was sent for a per- 
sonality diagnosis, without lcfeiencc to the pioblcm conceined It 
should be noticed how the detailed personality descriptions fit in 
with the information concerning the childicn deiivcd fiom other 
souices It must also be remembered that the Rorschach analyst 
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making such a “blind diagnosis” has ncvci seen the cliilchcn con- 
cerned , and has no way of foinung a clinical opinion uiiKctmng 
them 


C Individu \l C\sf His tort is 
1 Case lj EpUhehoma of the Cianiophai ynycal Pouch 

This patient, a 12 k*u old hov, had a lustoiv of peiimbital head- 
ache foi one year and a ictaidation of gunvth fm two \e.irs On 
admission to the Ncuiological Institute in RLu eh, 1939, enicphfi- 
logiaphy 1 eve riled a “cumophaivngitmu presenting maikcd e dei- 
fication n Electioenujphalugiaphv levcalcil “delta waves oiigmatmg 
deep in the fiontdl legions iclativeiy nonnal antical activity 
picsenl fiom postcnoi head legions.” On Maich 21, 1910, a "light 
fiontal osteoplastic ciamotomy and icmoval of tumoin” was pci- 
foimcd by Di. Pcnficld, A fuithci dcsuiption of the Uimom at 
opciation is given by Di* Pcnficld 

TJm was nil epithelioma of the ciamaphir wigcnl pmiih with 
a small amount of fluid nntcnorl) A laige amount of calcified 
solid matenai m the body of the lumnin, and a celhiln pennon 
of the turnout posttnoilv Obviously the tninoui must hive been 
plowing m a backwaid direction It wag defimtelj above the 
diaphragm of the selln, and had pushed the diapluagm down- 
ward It had stretched the optic limes great!) r lhe icmoval 
was apparently complete 

This patient made a good reuneiy 

a Pte-opnative, psychological examination. 

1* Psvcliomcti ic rumination Binet Foini L > IQ 163, Kolis 
blocks, maximum scoie of 133 Roisciuich examination substanti- 
ated the evidence of icimikahlc intellectual capacity and nuturitv, 
emphasized tlie witluhnw.il into himself, and the lack of all social 
contacts of an unduly intioveitcd personality 

2 The lcpoits fiom this patient's paicnts may al,o be consitl- 
cied as dealing both with the sturdy mtellcctu.il, and the mine 
gcncial pcisunahty pictuie Concerning the fiist the motlici writes 

“He lias always hem very blight and intelligent and has done 
very well at school, being away ahead of most b«)H of his own 
age ill lessons Stud) mg has always come easily to him lie is 
Quite a di earner, and will sit foi .*i long lime vvuli his thoughts 
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apparently fai removed from Ins surroundings” Concerning 
other aspects of his personality she vvi ites “lie has always been 
of a shy and r cither letmng disposition, he makes V<?<y few 
ical fi lends I could almost count on one hand the few that 
he is icall} mtnnatc with OutsLde of books and music, of 
which he is very fond, wc hnd iL difficult to keep him occupied 
He is not much inteiestcd in outside sports, 01 mechanical things 
as so many boys arc For the last two yl.*us especially he lias 
been very quiet, and far more inclined to sit and listen to the 
grown-ups conversation than be outside with his brothci and 
othci boys’ 1 

3 Intei esting comments, concerning this boy whose unusual 
maturity was lczilly stuking in eve ty day occuitenccs, aic made by 
the head nuisc, foi example “He complains veiy little, he is calm, 
quiet, self-possessed beyond his ycais” and again “Hd is extiemely 
reticent, contiollcd, blight and cheeiful. Extiemelv cooperative ,f 

4 Tlic blind analysis of the picopejativc Roischach record is 
given hcic 

Report from F R Mtale on the RatsihaiJi blind analysis 
(Record 1) 

This is the Runchaih lecoid of an exceedingly In pliant boy 
whose intellectual development has gone *o fai beyond his 
social development, that Ins whole life goes on within h tinsel f 
there is no contact at all with Ins sunoumlings The dwuepnncy 
between his intioveisial and exti ovei sin 1 developmental level 
is so gieat and so stnkmg that one gets the unpiession that 
moic than the accident of a paiticubir psychological life situa- 
tion has been at vyoiK 

Fur the i more, one gets the impression that the boy has not 
always been so withdrawn This nnpicssion is dented fiom 
two souiccs in the iccord Fn->t of all, the taclois indicating his 
basn emotional capacities all point consistently in the diiection 
of a personality which is "ambi-cqual,” a pei sonality , in othei 
woids, that has the potentialities for a balance between mnci 
and outer living The second indication thaL the tiemeiulous 
intiov ersion is not pait of the basic personality set-up is the 
quality of his intioveisial leactions Foi they are nut the in- 
fantile reactions of the individual who has no contact With 
reality Ruthci they constitute n phantasy and n creative iniag- 
ination of a very high, quite matmc ordci 

lie is veiy ambitious, but his intellectual and creative capaci- 
ties arc so gitat that they go beyond even his ambition, Ihcieby 



M R NARROWER ERICKSON 


195 


leaving him with creative abilities which have no outlet m 
expression Thus, the cicativity is turned hack on himself, lakes 
the form of pi eoccupntion with the inner winkings of Ins own 
mind, making him withdraw more and moie fiom social con- 
tacts and afFective In mg 

The gieat dangei is that the boy will be inundated by his 
phantasy, and lose all LOiitact with the real world For lie has 
now little conscious conn ol, and no real relationship with 
others, to balance the ti emtndmislv powerful urges that arise 
from within 

There □ 1 c several hopeful signs, howcvci, of factors in the 
pei bonality which keep the connection uiih leulity (✓;) 'I he 
hoy’s thinking is logical ami imlcily, while not ngid (A) r I he 
“index of stcieotypy” is Jit an optimal level (t) His strong 
phantasy docs not lead Imn into esoteric fields, lie is able to 
confoim to the demands of com einimi, and possesses common 
sense 

*Io return, thciefoit, to oil i impicssion that thuc i-* some 
specific factor in the patient’s life at present that is < an sing so 
diastic n withdiawal fiom emotional involvement with Ins sur- 
roundings, one might sentme to suggest that if this factor, 
whdtevei its nalmc, could he iemo\ed, the ho, could be set on 
his wav Jo a healthy and pioduclivc development 

b Potto Iterative, psycboloe/ital examination 

1 Psychumctt ic exam nut inn Uinct (Foim M) IQ 16N, Kota 
blocks maximum scoie 113 Roischach exiiiniiution icvealcd essen- 
tially the same peisonalitv stniUme, with the UididctcnstK intio- 
veision, and intellectual nutunu but gave evidence oi the patients 
having umlcigone a diastic psychological cxpmencc concerning 
which he was anxious and appichcnsivc 

2 The postopciativc comments of the patents aLe lh.it, 

There is little oi no t lunge in him at all, CMept in a few 
things that me the Jesuit ot weakness iml iimdmui neives l 
think lie has vuv little lcsistance oi nine to be.n pain ui 
hint As you may know he lias to have “lupo” injections all 
the time, and at times, the diead of them stems almost mint 
than he tan stand Ife used to go (putc bunch to the dentist 
before his opcuhon, foi instance, ind line a tooth pulled, all 
alone, but now the von thought of it makes him shudder 

3 The nursed comments icvenl that, following a pmod in 
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which he was h>|ieiscnsitive, mitable, impatient, showing beh.wioiu 
in “sliaip contrast to his calm, seicnc, almost stoical pieopeiativc be- 
havioui,” he had ictuined to appioMmatcly his noimal mode of 
icactions betoic leaving hospital 

4, The blind analysis of the second Rinsclmth iccoid is given 
hcie: 

While much of the basic pcisonality stiuctuic icmains the 
same, thcie aie scveial striking changes evidenced in the second 
lecoul The nature and content of the subject's innci life 
remains unchanged, as does lus isolation fiom the envnOnmcnt 
The faLtoi that has changed, however, lias changed to a device 
that is stmtling when one considcis th.it the mtei vnl between 
the two iccords is a m.ittci of weeks Fni in the space of ap- 
pioxinintelv one month, a peisonnlity which lacked conscious 
contiol to an almost astounding degice, has assumed an em- 
phasis oil contiol which has piogiessed to the point of consU ic- 
tion, and threatens to tlnottle nil spontaneity 
One may mfei, theiefore, that nn anxiety-prodiiLing factor 
of great potency must have appeared in the subject's life dunng 
the niteival between the two iccuida Foi only such nil ocuu- 
lence could explain such sudden and diastic cnnstnclion Not 
only has the cffoit at contiol tnci eased so mmkedly, but the 
content of the mental life of tins biillmnt boy has taken on 
evidences of steieotypy, and he no longci daies to be original 
It is impossible, howcvei, that this constiiction mav lead 
ultimately to a bettei adjustment It may he that for a person 
as much at the ineicy of his intioveisinl uiges as this boy has 
been, a neccssaiy step in the development of social adaptation 
must be a period in which emphasis on intellectual cOnti ol is 
the prime motivating powei in the pcisonality It may be, in 
othci words, that befoie dnnng to deal with external leality, 
this boy has needed to try to get lus dealings with his innet 
reality thoroughly under contiol. 

There me a numbei of factors in the second record which 
may be mdicatois of a positive development Outstanding 
among these factms \h the incicascil flexibility in mental ap- 
proach While in the fiist recoul details wcic often neglected 
for the sake of absti action and gcnci alwntion, thcic is in the 
second iccoid a more healthy balaitLc between ambitious gen- 
eralization and the capacity to deal with the concictc details of 
everyday living There is also an increased emphasis on keen 
observation, and an increase m the vaiicty of the content of 
hi9 interests While this n in appment contiadiction to the pie- 
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vious statement tint mental steicolypv mci cased, iliefce is no 
actual disci cpancy Foi the increase in flexibilitv lias heen in the 
ducction of conformity, not of ongmahly 
Only fuithei study -of this hoy, with, foi example, another 
Rorschach iccoid aftcL six inoic months, mil be able to indi- 
cate at all conclmi\cly whctlici it is the mniely and constnu- 
tion, 01 the inci eased flexibility which will ultimately tmimph 

2 Case 2, Asttocytoma of Qenbdlum and Jham Stem , hrucaied 
Int i acranial Ptc^uie 

This patient, a 13 jeai old boy, had a Imlmy ot tlnce monihs > 
headache and dizziness, and one month’s vomiting Stuggcung gait 
had been noticed for fom months 

On admission to tlic Monti cal Nc i rological Institute lie was 
found to have inci eased intiacianial picssurc A sulioccipital ciani- 
otomy peifoimcd by Di Pcnficld revealed “an unusually large 
glioma which was not cystic 4 md which mfiltiatcd both the latcinl 
wall of the fouith vcntnclc, and the floor . it pcnctialcd «i 
consideiablc distance into the medulla oblongata 11 The final diag- 
nosis of "astiocytoma of the ccicbcllum invading the medulla m the 
caudal half of the flooi of the fouith vcntnclc was made m this case. 

Untoitunatcly this patient died, so that no postoperative psycho- 
logical examination was possible 

c u Pi coper attve, psychological examination 

1 Psychomctnc examination icvcaled an IQ of 68 on Binet ( L ). 
Rotschach examination levealcd maikcd constriction, and povcity of 
psychic inactivity a recoid unmistakably indicative of the psycho- 
logical disturbance found in cases of infilliating turnout, and high 
intiacianinl picssmc (1) 

2 Comments fiom the parents icvcaled that this boy had been 
showing “emotional changes” for a vear That he was also diowsy 
and untidy. 

3 This patient was only m hospital foi two days pnor to oper- 
ation, so that no comments fiom the nurses concerning his behaviour 
arc available Howevci, lie picscntcil clinically ei supeificinlly bright 
pictuic, not at all justified by the binet scoie oi the Rorschach 
evaluation 

4 The blind analysis of the iccoid is given here 
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The peisonality revealed in this Rorschach rccoid is clearly 
one that has been piofoundly affected by an organic chstui bailee 
of the central ncivoiis system It bears a maihtd itseinblance 
to the Roischach records of adults with large ceiebr.il 
tumours (I, 2) The personality is restricted cntiitly to the 
simplest and most primitive toim of reaction, is iltogethci 
stereotyped, with no possibility of spoilt an city, The intelligence 
is somewhat below the boidcrlim between feebleminded and 
noimal 

3 Case 3, Poirncepiuilv Left Pm ietal-Tempoial-0 capital Region 

Pre- and postoperative psychological examination obtained. Tins 
patient, a 12 ycai old gul, had had seizures since the age of three 

Admitted to the Neuiological Institute in Match, 1939, when 
pneumo-cnccphalogiaphy levealcd, “evidence ot diffuse ccicbral 
atiophy much gteato in the left hcmispheie The postmoi poition 
of the left hcmisphcie has been completely dcstioyed, paiticulaily 
the occipital lobe, but also the panetal lobe ” Electioenccplialogmphy 
revealed, f ‘epileptifoim focus in the left occipital pole, fiom this 
point delta waves aie obtained almost continuously ,J 

A left pancto-ocxipital osteoplastic ciamotomy was perioimcd by 
Dr Elvidge, with icmoval of tile focal epileptogenic aic*i of the 
hi am, including occipital lobectomy (sec diagram of lemuval). 

The patient made a veiy lapid lccoveiy, and was tested a few 
days aftei her dischaigc from hospital, less than one month aftci 
the opciation 

a Pi eopeiativej psychological examination 

1. Examination by the Buict (Foim L) gave an IQ of 56 The 
patient was unable to complete any of the items in the examination 
with the Kolis blocks Roiscliadi examination levcalcd that despite 
the lack of intellectual contiol* and the grave emotional distuibance^ 
that this patient had capacities much highei than wete indicated by 
the Bmet scoie, and the failure on the Kohs blocks 

2 Something ot the bchavioui pioblcm winch this child had pie- 
sented is seen in the comments of the paients given in the case 
history 

When a baby she appeared to be quite noimal, even up to the 
age of 5-6 yeais old But since that time she definitely seemed 
to be mentally underdeveloped, would laugh easily, uy easily, 
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would try to compcnbntL for her link of understanding, mul 
lack of mental ability by overdoing her i enctioivs m un« 

explained laughter exaggerated cxpiessions of pain, cu 
. In plav with nthei children, when they would irv and 
avoid hei, she would always seek leadership and would try to 
influence the otheis aftei her own will 

i Comments by the muses on this patient show hei as* 

Noisv, talkative, jumpy very uncooperative uncon- 
trolled Having tempci tantrums in which she suenms,. losses 
hei self about Slu is in liable, noisy and tcstless Mic tin lw a 
book nt a patient who annoyed her 

4 The blind analysis of this patients Rorschach jccoul is given 
hcic. 

Tins is the Roischach record of a child whose basic capaci- 
ties foi intellectual achievement and even foi emotional adjust- 
ment aic probably above avciago ILovylvim, some suiotis block 
to normal development has been picsenl, and has interfiled in 
a ticmcndous dcgicc, so that her utiial aduiv ement level is 
very low, and hu emotional adjustment alLogctlici ineffectual 
The interfiling factor has affected the whole pci sunaliiv, icn- 
dcung the emotional contiol quite inadequate and leaving the 
child uttcily exposed to affective stimuli So helplessly exposed 
to extrovcisinl stimulation is this subject that tlicic has been 
almost no opportumly to develop an\ innei stnbilitv with whom 
to countciact the affective lability Hu inner life consists 
mainly of self-consciousness Howevei, this self-const lmisncss is 
on a matin e level that is in maikcd conti ast to othci aspects 
of the personality It has a laige component of insight and 
lcnlistic self-evaluation Ilmvcvei, this insight into hei own 
condition makes hei situation even mm i difficult fm hei, and 
gives use to stiong negative bcbavioui in lie i lelations to 
otheis 

b, Postopn ativr, psydioloyital e\tmwat\uu 

1 Examination on the Bind gave «m IQ of The pci foi m- 
ancc on the Kohs blocks was an improvement ovu the pieopeLativc 
failuie she completed the fiist three items Rorschach examination 
i effected a change towaids gicatci contiol, and indicated that a 
marked impiovcment in moic adjusted social hchavuM could he 
expected 
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2. Two letters fiom the mothci, two months, and foui months 
postopeiativdy, give indication that this expected adjustment ha^ 
come to pass The fust leads, "On the whole she is moie season* 
able” . and concerning hci ability. “Recently at school in a class 
of girls her own age, she won a puzc foi icciting the 14th cJiaptei 
of St. John, Verses 1-6" The second lettci comments, '‘She is decid- 
edly improved . . much quieter and able to icasoii much bcttci ” 

3 The comments of the muses duung hoi hospital pcnod fall 
in line with these obsei vations Such comments rue 

She is much moie coopeintive, conUolled, talks less foolishly 
She is moie pleasant She is continuing to be quieter than 
before operation, more coopciativc, less foolish, moie interested 
and less violently noisy 

4. The Roischach lecord when subjected to a "blind analysis" 
indicates the following* 

While the second iccoul is not that of a noimal child, theic 
is evidence of maiked impiovement The distmbnncc and con- 
Aict winch at the time of the first lecoid wcic nll-pci vndliig, 
now opeiate in a more ciicumsciibed men of the personality, 
giving a picluic of ncuiotic conflict latliei than of a profoundly 
disturbed total personality Although the subject is still vciy 
labile emotionally, her ability to lespond m an adjusted mannci 
has increased greatly. She is not as snlf-cau&ciau 6 * as she was, 
and theic aie some cffoits, although they arc still ineffectual, 
in the direction of the development of innei stability Despite 
the disturbance which is still a factoi in this personality, and 
despite the fact that the intellectual achievement level is fai 
below the basic intellectual capacities, she must now piesent 
a picture of near-noimal social behaviour, in marked conti ast 
to her picvions explosive mode of response 

D, COMPARISON OF THE PSYCHOLOGICAL PICTURES OF THE 

Three Patients 

It will be seen fiom a consideration of these thicc cases, that the 
psychological pictuie presented by each is veiy diflei ctifc Case 1 is 
that of an exceptionally brilliant boy foi whom the picsencc of an 
organic lesion m no way inteifeied with his intellectual capacities 
While wc ate not picpaicd to say fiom this one case that the lesion 
in this location contributed ducctly to, oi pioduced this precocious 
mental development, it might well be that some disturbance of 
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pituitary 01 of hypothalamic function was a fnUoi concerned While 
this is problematical it is veiy likely that the lesion indirectly affect- 
ed tile total psychological picture, foi as a lesult of frequent head- 
aches, and letarded physical growth this boj may well liavc been 
anxious to avoid the more boisterous play of cluldicn of Ins own 
age, and in consequence have ictieatcd more and moic into Ins own 
world Case 2 represents a superficially normal youngster who is 
shown psychometncally, howcvci, to he barely noimal, and whose 
personality structure as evidenced in the Roischach, is identical 
to that found among adult patients with infiltrating brain turnouts 
Case 3 shows a "behavior problem” child, noisy, uncontrolled, in- 
adequately equipped intellectually to deal with hci labile emotions. 
Operative intervention, and the removal of the fouis giving use to 
epileptiform waves, resulted in a social readjustment which was 
quite marked 

E Summ\ryand Conclusions 

Three 12-13 year old cluldicn, with established oiganic biain 
lesions were examined psychologically The areas and tjpes of the 
lesions wcic an epithelioma of the cramopharyngcal pouch, an astro- 
cytoma of the ceiebcllum and midlnnin, a diffuse atrophy of the 
brain with a localized epileptiform focus in the left paiictal-tompoial- 
occipital region Psychological examination consisted of the 1937 
revision of the Binet (Forms L and il/), the Kolis blocks, and the 
Roischach method of personality evaluation, and was supplemented 
by lcpoits from the parents and nurses 

Thice distinct psychological pictuies w r cic found picopcralivcly 
an exceptionally matuie, intelligent introverted child, a restricted 
and stereotyped personals pictuic with low intelligence, and an 
ovci excited, uncontrolled ciisoigamvcd personality 

In both eases where postopeiativc psychological examination was 
obtained, no damage to the intellectual level or personality stiucture 
was indicated In Case I the same exceptional pcrfoi manic was ob- 
tained postopciativelv In Case 3, while the Uinct stoic umaincd 
unchanged, the Rorschach indicated that a definite improvement in 
social adjustment might be expected This was amply confiimed by 
the patent’s leports aftci scvcial months Our gencial conclusion 
is that psychological study and the Rorschach method in particular, 
may lead to the discoveiV of consistent patterns of bchavioi accom- 
panying chfteient types of organic brain lesions 
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Appendix 

A rather simple manner m ’which the pcisonality pictures pre- 
sented by these three children may be contrasted with each other, 
and with the tecoid of a hypothetical normal, is achieved by com- 
parison of the graphs given in the Figures 1-6 The sconng used 
is that of the Roibchach Rescaich Exchange Although the hypo- 
thetical normal is that of an adult, and while moic F M scoics 
would be considered notmal in a child of 12-13, the essentially 
normal person, child oi adult, will have a personality pictuie with 
a distribution appioximating that in Figuie L The extiaordinary 
introversion of Case 1, the poverty of the personality pictuie in Case 
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FIGURE 6 

2, and the uncont rolled emotional responsiveness of Case 3, show 
up in marked contiast to the inoic “oidmaiv” well balanced noim.il 
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A Inthoducuox 

Facility m the use of language has long been associated with high 
intelligence Fascinating anculolal explanations of the iclationslups 
of gcncial ability to expci tncss in vcib.il nation and ihrtonc pieccde 
by many ycais the cxpmniuital investigations of this lcl.itionship 
Bacon (2) has s.iid "to him who has little oi no knowledge on the 
subject proposed, places (methods, schemes) of invention die of no 
service, and on the othei hand, he who is leadv piovided with mat- 
ter applicable to the point in question will, cu'ii without ait and 
places of invention (although pcihaps not expeditiously and easily), 
(hscovci and pioducc aiguments ” Expenmcntal lnwNtigatmns of 
this iclatiohship gcnciallv liave shown ability to xeihab/c to go hand 
in hand with high intelligence 

Many wntcis befoic Bacon obseived the lelationship between 
general intelligence and linguistic ability Three bundled 3 ears 
aftci Bacon'b linkage of r hctoi ical pcifection and intelligence, Binet 
( 4 ) obseived intelligence as diicctlv lelated to the highci mental 
pioccsses, and mcasmed by the subjects’ use of language, vi/ , com- 
pletion of sentences, dcscnption of a pictuie, and description of an 
object Much of the experimental woilc in the field ot the lneasure- 
inent of intelligence, since the woik of Bmet, has been conccmed 
with language and intelligence It is Lhc purpose heic to note biicflv 
some expenmcntal lefeiences to the relationship between the use 
of language and intelligence, most of them appealing within the 
past decade 

The use of language by voting child icn lias umtnbuted to con- 
clusions about language and intelligence Bailee (3) found correla- 
tions between tcacheis* estimates of intelligence and \ubal tests to 
aveiage 45 , and conelations avei aging 28 between tcacheis’ esti- 
mates of intelligence and peifoi mancc tests, Fishei ( 8 ) found lan- 

+ Receivul in the Editoiial OAicl on r<cluiiiiv 13, 19-10 
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guagc responses in preschool cluldicn closely associated with general 
development. Among noimal and superior cluldicn, chronological 
agq was more important than mental age m determining the various 
stage* of language development. Gnls weic found to develop more 
rapidly than boys borcl (5) dctcimmcd that some cluldicn who 
inconsideiately were diagnosed as backwaid in speech, but who actu- 
ally weie only delayed, arc very teachable A relationship between 
intelligence and teachability is mfeired Day (7) notes in a study 
of twins a letardation in language development, when the language 
is compared to that of single child ten The twins in the study were 
found to be appioximately 10 points below the IQ of the singletons 
with whom they weiq compared Pyles (15) found veibalization to 
be a distinct aid in learning In a study of language patterns, Fishci 
(9) found a significant positive lelationship between the complexity 
of sentence structure and the intelligence of the child He concludes 
that certain language pattern* aie developmental because of their 
closer couclation with cluonological age than with mental age, 
Nelson (14) m a study of peisonality and intelligence found a 
couclation of 28^ 06 between the Kuhlmann-Hinct MA and spon- 
taneous conversation, and a correlation of 20± 07 between the 
Meirdl-Palmei MA and spontaneous conversation The con ela- 
tion between spontaneous conveisation and gioss activity of the 
gioup is 43± 06 La Biant (12), in an investigation of language 
development, using the clause as the unit foi study, chaws some 
pertinent conclusions. She found that a high intelligence quotient 
docs not appear to exeit a maiked influence in hastening the use 
of complex sentence stiuctme. Chionological age does appeal to 
exeit an influence when mental age is constant The language skill 
disclosed bv the group of superior adults studied is not attained, 
even fiom a stiuctuial standpoint, by the most superioi of the high 
school students whose t wilting was used in this study Smith (16), 
using as cnteria of improvement in speech of preschool cluldicn the 
aveiagc ntimbci of woids pei sentence, makes notewoithv obseiva- 
tions She found mental age a moic lmpoitant factoi in unpiove- 
ment than chionological age Sentence length was found to be indica- 
tive of size of vocalmlaiy Kelley (11), in a study of factois in 
leading and speech disabilities, points out some stiuctuial relation- 
ships of inteiest He found individuals whose silent leading ability 
was low in i elation to then genei.il intelligence to be most deficient 



HAROLD V QASKILL 


409 


in the ihvtlim of then sprech Silent loading comprehension and 
speech comjizchciKion were not found to he highly 1 elated Loomis 
and Moian (13), in studying the lclation between diUcicnt parts 
of speech in wimen composition and mental ability r found a clo".c 
coi relation between language and intelligence The; found a cor- 
relation between the percentage of articles used and mental age of 
52±0G, between pciccntngc of articles and the vocabuhm test 
scote 48 ±,06, and between the percentage of ai tides and aveiage 
school giadcs 51 ±06 They also found that con elation coefficients 
between measuies of mental ability and the use of ai tides are in 
most cases higher than con elation coefficients between the diftcioiit 
measures of mental abilih themselves. The cm i elation between 
pcicentagc of conncctois and mental age *was 2()± 07 Williams 
(17) found average coudation between language measinc*. and 
intelligence of the oidci of 60, 

Gates (10) stiesses the fact that language abilities aie not umtaiv 
■ — the language abilities of leading and spelling foi example depend 
on the woiking togctliei of a numbci ot actmtics Using ovci W0 
cluldi en he found cuncUtionx between leading and spelling ability 
and 13 mental tests of various types Word-perception had the 
highest con elation with reading rind spelling ability, genual intel- 
ligence came next Cabin and Allen (6) found a relationship be- 
tween linguistic abilitx and mental test scoics, (A ldativch com- 
plete summary of studies of language and intelligence, in the decade 
bcfoic 1929, is made by Adams and Pnweis, 1 ) 

R Mititou vnd Risuus 

Using test booklets of 1,095 Dctioit Kindei gai ten Tests, 1 given 
to public school kinder gni ten child icn in midwcstem cities ovci a 
foiu yea i period, an analysis of the test scons was made One Rinup 
of 734 tests given m city school systems of the middle west was used 
Another group of J61 tests given to diildiefi m the Ames public 
schools was used These lattci tests ucie given b\ thicc examineis, 
176 adminibtcied bv the wntci 

Data fiom the lest booklets aie picscntcd m Table 1 Column 
one designates the examiner, two the numbci, thiec the mean scene 
of Test 7, four the mean total scene, five the standard deviation of 
scoics on Test 7, MX the standaid dc\iation of the mean ot 

3 Dcti«it KirulugaitMi Post, Individual II J Hakei ind II J Kaufmnnn, 
published by Woild Hook Company 
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Test 7 scoics, seven the stand aid deviation of the total scoics, 
eight the standard deviation of the mean total semes, and nine the 
coi relation between the scoic on Test 7 and the total scoie 
Part A of Table 1 includes total niimbci of tests by cxamincis, 
with those in other cities tabulated in the row indicated by Exnmmci 
C All of these, howcvci, wcic not admmisteied by one examine!. 
Part B of Tabic 1 is an analysis of smallci gioups of tests by 
examineis, tests adnunistcicd in Ames, Data in Part B of the tabic 
are included in the totals in Pait A The analysis in Pait B is 
m terms of smaller groups of tests administered m one school, in 
one week, oi in one unit of time or locality 

Test 7 involves six items — line diawings of a teakettle with two 
spouts, a boy with a clock in place of a head, a house with a smoking 
chimney projecting horizontally fiom one wall instead of veitically 
from the ioof, a shoe with two lows of buttons instead of one row, 
a child in bed WLth the child’s head at the “foot” of the bed rather 
than at the ‘‘head/* and a six-iingei cd hand holding a toothbmsh 
As the page (Test 7) of the test booklet is shown to the examinee, 
the examiner points to each item, saving, fr J'F hat's wrong with the 
teakettle ? the boy 9 " etc 

In 176 tests (Examiner 3, Fail A of Table 1) the examiner 
noted verbal lesponses of the children being examined In addition 
to having the childien point to the “wrong” aspect of each picture, 
each child was asked questions designed to stimulate veibalization 
Some of these answers aie presented below 
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A system of analysing qualu«itivcly the answeis to questions re- 
siding the items of Test 7 was devised. It was felt that grammatic- 
ally superior answers would he given by children who attained 
highci total scoies, It was felt further that cluldicn making greater 
use of wouls in higher age woid levels would be the children of 
super 101 intelligence Neithei of these assumptions is colic ct— based 
upon results obtained hom data presented heie 

Teakettle Collect answers to this item, for cluldicn in the high- 
est quaitile in total score, range from “Too many pieces to pour 
wata” to “It is supposed h have one spout,” Correct answeis, fm 
children in the lowest quaitile in tottil scoic, range m expeitncss in 
the use of language fiom “Tale ove (pointing to spout) off” to 
“One spoilt sfmtldnt be time” Inconcct answers foi those in the 
highest quaitile aie “TFont cook” and “Wants to get ojj the stove”; 
inconcct i espouses for those in the lowest quartile aie “Biolcn 1 
and “Has watei in it ” 

Boy with Clod Head Conect answers, vcibali/cd, langc fioin 
"He has a ticFloik head' 1 to "Slionldnl have clock on head” In- 
concct in the fiist quartile on total scoic start with meaningless 
“Sick” to “Nothing” Q i and Q { total scores hear no consistent 
relationship to coucctness or incorrectness on this item 

House and Chimney The relationship between total scoic and 
e\pei tness m veibalization legal ding this pait of the test is moie 
consistent, and moie nearly in accoul with the writers original as- 
sumptions legauling language, than is the same lclationship in the 
pieccding items Neailv all answers from Qi child icu weie expert, 
fiom the standpoint of communication and the use of language 
Examples are “Chimney should hr np time” and “Chimney is on 
the side” Many Qt cluldicn answcied, coi icctly, “Fite oat on side” 
and “Smoke in bark” Inconcct a ns we is of “Nothing” occuiicd 
mote ficqucntlv m the Qi group than in the Q\ gioup, while mean- 
ingless <f Ih ole” and “Home binning” answeis occuiicd as inconcct 
i espouses fai moie frequently foi Q\ than foi (7i cluldicn In the 
ease of “House burning” answeis, and otheis of similai vagueness, 
but scaled as wiong by the examiner immcdiatcU upon healing 
them, an attempt was made aftci administering the test to question 
the child fmthci Attempts ueic made by the examinei to he sure 
that a child did not, foi example, constiuc “House binning” as an 
adequate answer to the qucstiun, “If hat n wiong 7 ” in terms of 
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feeling that the chimney had toppled oft the roof, or slid ovei to 
the side, thus causing a file, Bv pci sistent questioning we were 
convinced that in no case, either with 0 { or Q\ child ten, was oui 
scoring inconect 

Shoe A common mconcct nnswci bv Qi childicn was "No 
strings” "Too many buttons'" when subsequently pursued by the 
examiner, was scoicd ns concct, when it was evident from fuithci 
questioning that the child had significant cowpichcnsion 

Genet alwations me not diawn fioin results on this item because 
of (a) difficulty m depicting a button shoo adequately bv Lmc chaw- 
ing, and (A) complete lack of experience with button shoes of kinder- 
garten childicn who started tq school between 1930 and 1935. One 
superioi child asked the examinei to turn the page of the booklet 
back to Test 7 when the test was finished, to ask a question about 
the shoe, After the examiner’s explanation, the pointed remark, 
"JFelljI neve) saw buttons on shoes*” was made 

Git l w Bed Concct answcis to questions about this item are of 
course infrequent. Incxpeitly woidcd concct answcis i tinge fiom 
"Bed has shott end ,J accompanied by explanatory pointing and ges- 
ticulating, to the ciyptic "Wrong wav” nnswci. Expci tly worded 
answers lange from "Head should be there” indicating a head-foot 
lcvcrsal, to “Pillow at foot of bed” Thetc is not complete relation- 
ship of cxpcitness in verbalization to total score. It is tiue that more 
of the linguistically immature answers arc made bv Q i than bv Q\ 
childicn in the incorrect answers, but mconcct answcis indicating 
some kind of compiehcnsion {"No sides on bed " and "Wheels ate 
gone”) were made by both Qy and Q\ childicn. 

Hand with Btush This part of the test, of couisc, extiemclv 
difficult, had just two coricct answcis No concct answer appeals 
f oi any except Qi childicn Only two of the Qy childicn icplied, 
" Six fingers” Another 0 1 child giving ax an inconect answer 
"Where is the atm J * was found subsequently to react to the (hawing 
as incomplete Another Q l child noted that “One nail is gone” be- 
cause the drawing does not show the nail tip for the index finger On 
the whole tins is an unsatisfactory rest and fewei than eight concct 
answcis occurred in the total population The othci concct answers, 
from data not included in Table 2, aic "Too many finger*’ anil 
"One th u mb with five fingers” 
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TABLE 2 

Language Responses to Items in 1 cst 7 
(The quaitilc in which the subject’s total scoic places him is indicated fol- 
lowing the answei All answcis are direct quotations The occurrence of 
moie than one Q bears no relationship to frequency of olcul rente for the 
item Q i is highest qumtile ) 



Coned. Teakettle 

Incon CLt 

1, 

Two ends 0i, Q 3 

1 

Nothing Q h 0i t Qi 

2 

Two of these (spouts, pom- 

2 

(Incorrect) Wrong Q 2 


ers) 01 

3 

Broken (hi ok l ) 0a, Q\ 

3 

Tike one off, Qi 

V 

No handle 0i 

4 

Two things Q r, Qi 

5 

One handle (L, CL 

S 

It IS supposed to have one 

6 

Don’t know Q h CL, Q, t Qi 


spout, Qi 

7 

Won’t cnok (L 

6 

Too many pieces to pour 

8 

Needs cnlfee O i} Q, 


watci ()[ 

9 

Spout cut there Q i 

7 

Has two side a CL 

10 

Boiling 0i 

8 

Got two horns 0 3 

11 

Can’t wOtk 0i, 0« 

9, 

One spout shouldn’t be 

12 

Wants to get oil lla stove 0i 


there 0i, Qi 

Li 

Upside down CL 

10 

Two holes Q i t 0i 

14 

Has w Uir in it Qi 


iiqv iruh 

Clock Ht ad 

1 

Can’t sec his face 0i, Qi 

1 

(Inconect) Wiong 0i 

2 

Clock on head, on him 

2 

Has hinds amt legs CL 


Qh Qi 

3 

Nothing 0i, 0 , Q\ 

3 

Clock head 0 2| Q\ 

4 

Clock 0i, 0 2( 0i 

4 

Clock face 0t, Qi 

5 

Don’t Know 0i, 0i, CL 

5 

No head 0i, Qi 

6 

Broke Q, Q l 

6 

Head is off Q ■», 0i 

7 

Sirk 0i, 0i 

7 

He has a tick -lock held 0i 

8 

Clock lurk of him Q\ Q\ 

8 

Watch on head Qi 



9 

He is a clock Q^ 



10 

Shouldn't lnve clock on 




head 0i 



11 

No face 0 t 



12 

Clock over lus ficc 02, 0a 



13 

Clock theie 0i, Qi 



1+ 

Just like a clock 0-s Qi 




1 1 oust and Chimney 

1 Chimney should be up there 1 Steam nut of it Q\ 

Q { 2 Nothing On CL, Q i 

2 Chnniie\ is on the side Qi 3 (Incoireu) Wnmg 0> 

3 Chimney wiong Q i + Smoke going out CL, 0* 

4 Smoke out the side Q i, Q a 5 Smoke is fumn Q i 

5 "Chimley” 0 3 6 Biokc CL 

(5 File out Oil side Qi 7 House burning 0i, Q. 0* 

7 Chimney on back S Don’t know 0i, » £Li 0' 

3 Smoke m back Q i 9 Smoke CL 

9 Chimney is not on top Q i 10 Pne 0 , (L 

10 Chimney too low 0 1 11 No clnmncv 0i 
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Correct 


IllCOL 1 CCt 

n 

Chimney goes out 02, Q a 

12 

Cluinncv pulls out Q i, Q< 

12 

Chimney comes out of wm- 

13 

Sick Qa 


clow Ql 

14 

Ghost been in it 0 3 

13 

Smoke stack on side Q i, Qi 

15 

No one in it Q t 



16 

Got windows, Qi 



17, 

Furnace (stove) doesn’t 




wotk Qi 


Laced Shoe 

1 

Bow down thcic 0 t 

1 

(Incoirect) Wiong Qi, Qi } Q* t 

2 

Bow should be up there Q i 


Q* 

3, 

Tied at the bottom Qi 




Button Shoe 

1 

Two things. Qh Q a 

1 

No strings Q\ } 0, 

2 

Shouldn J t have two buttons. 

2, 

Don't know Q i, 0 2 , Q s, Qa 


Qi 

3 

Nothing Qi, y>, Q lf Q t 

3 

loo many buttons 0i> Qz 

4 

lias buttons Q h Q s 

4 

Buttons on both sides Q \ 

5 

One row off Q. 

5 

Should have one row of 

6 

(Incoi i ect) Wiong 0 2j Qi 


buttons Q\ 

7 

Two stupes down Qi 

<i 

Two on sides. Q i 

8 

Nivei used Qi, Qi 

7t 

Two raws of buttons, Qi } 03 

9, 

Buttons off 0i 



10 

Stupe 04 



U 

Sick Q\ 



12 

Ncvci saw buttons on shoes Q\ 



13 

Haul to gel on Q x 



14 

Can't get foot in it 0 2 



15 

Lust a shoe 0a 



16 

Holes on each side Q t 



17. 

Not on Q 2 , Q, 



18 

No mate Q \ , 02 



19 

Can’t wear it Q\ 



20 

Two shoes in each one Qi 



21 

Too big Qi 



22 

Too small Q» 



23 

A hole in it Qi 



24 

Ties should be thcic Qi, Q* 



25 

Biokcn 0 2( 04 



26 

Funny buckles. 0 2 , 0 a 



27 

Has nothing in it 0 4 



2S 

These things come off 04 



29 

Wrong line on shoe 0i, Q 04 



30 

Nail m it 0* 



31 

Has a iiibbei on it 0 2 , 0a 



32 

Something in it Q*, Q* 

_ 


33 

, Tongue is sewed on there 0i 
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Correct 


TABLE 2 [continued) 

lncoircct 


1 

2 

3 

k 

5 

6 
7 


Head should be there Qi 
This litller than this* Q » 
Wrong way Qi 
This end higher 0 a> Q i 
Bed has short end Qi 
Pillow at foot ot htd Qi 
Head of bed too low 0 i 


Gut tn IUd 


1 

Don't know £>,, 0* Q,, 

q, 

2 

Siik CL 


3 

Sleep £> 3) Q t 


4 

Nothing Q h 0, 


5 

loo long Qi 


6 

(Incur reel) Wiong 0a, 

0, 

7 

Cover is round CL 


S, 

Shouldn't he covered tip, 

Lh 0, 

9 

She’s ld/v CL 


U) 

Little things 0 t 


u 

Bui is going to fall over 

0 1 

12 

Only one side* on it Ok 0 a 

13 

Lost one bed CL 


14 

Dots CL 


15 

Gone to bul (L, CL 


16 

Cuvu on, Qi 


17 

Can't see legs and hands 

, 0, 

IS 

No covei CL 


19 

Laying down CL 


20 

1 Turgot CL 


21 

Bed CL 


22 

Caul sleep (L, Q t 


23 

No sides on bed (L, 04 


24 

Gill m the tied Qi 


25 

Bed ton small 0-, 0* 


:o 

Broken CL 


27 

Bed is rtm CL 


23 

Can’t think Qs 


29 

Maiks mi it 0, 


30 

Man side CL 


31 

Ciookcd 0=, CL 


32 

Boy sick CL 


33 

hhouiri he in house 0 i 


34 

Wheels are gone (off) 0i, Q A 


1 Six fingeis Qi 


Hand With Brush 

1 Don't know {? i, Qm 0 j ( (?♦ 

2 Nothing O it Q* 

3 Tooth brush bent Qi 

1- Brushing teeth, 0j 

5 No arm Qi 

6 {Jncanoa) Wrong Qi , CL, 

CL, CL 

7 Should be on lm teeth Q i 

8 Brush wasn’t on the bureau 

(chest) Q * , 0i 

9 Getting it under water Q a 

10 Shirt too long CL 
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Correct 


11 

12 

n 

Il- 

ls 

16 

17 

18 
19, 
20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 
33, 

34 

35 

36 

37 
3S 
39 
40, 


Incorrect 


It is LUt Q\ 

Not A toll til on \t Qa 
No pood Q { 

Ann not clcai up Q i, Q A 
Bmsh turned ovet 0i 
Man is not on Q^ 

Maybe lie didn’t bi osh lm 
teetli Qi 

Something’s on it Qi 
Too small Q ?, 0 3 
Wash teeth 0 3 , 0i 

Cleaning teeth 0 H 
Holding wiong way 0 3j 0o 
Teeth Qi 
No teeth, Qi 
No head Q a 

Handle is crooked 0i, 0? 

Tooth paste 0i 
One nail is gone Q\ 

Not blushing teeth 0_, 0 t 
No other hand Q a 
Where is arm? 0i 
Biitsh 0 3 

Tooth hi ush bioken 0i, Qt 
Brush in hand, Q u Qi 
Washes in it 0a 

Too hig 0i 
Not like i cal hand 0i 
Soic band, Qi 
Fmgcis oil 0a 

Comlnng or blushing ban Oi , 

0| 


C Discussion 

The cletU'Cut icUtionshipi between facility m the use of language 
and intelligence* which the writer had piesumcd to exist, aie not 
demolish ated Nevertheless, though decisive conclusions aie not 
warranted bv these data, a “tacilencss” is moie in evidence in the £>t 
answers than in the 0 j responses, and moie cumbcisomc and clumsy 
phrasing appears in the answcis given by the subjects whose total 
stoie lanks them in the lowest quaitile. An inspection of Table 2, 
as a whole, hears out this statement, It is appaicnt that some of the 
answers bv Q i children ate not good examples of the skillful use of 
language — many aie decidedly unskillful — but almost no skillfully 
worded lcsponscs aie made by Oj child ten 
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SHORT ARTICLES AND NOTES 


The Journal of Genetic Psychology , 1941, 68, 419-421 

A SIMPLE METHOD FOR DEVELOPING OLFACTORY 
DISCRIMINATION HABITS IN RATS* 

Depat Imenl of Psychology, Stanford UnivcisUy 


Calvin P, Stonl 


The use of zinc sulphate to immunize monkeys and man against 
poliomeyclitis has been found to pioducc tempniary anosmia in the 
majouty of Subjects if piopcilv adnunisteied (3, +) It is gcneially 
believed that this substance modifies the olfacloiy filaments with 
which it comes into contact in the olfactoiy epithelium and that 
its effectiveness as an immunizing agent may actually be dependent 
upon then destruction Our attempts to lepioducc the phenomena 
of anosmia in albino iats with zinc sulphate were unsuccessful, they 
did, howcvei, imp] ess upon us the need of a simple technique foi set- 
ting up olfactoiy disci inu nation habits The methods used by Vin- 
cent (6), Liggett (2), Swann (5), ami Brown and Ghisclli (1) are 
either moie elaborate oi less dncct than one would wish foi simple 
qualitative studies Recently my students and I have tried out 
scvcial methods of setting up olfactory disci imination habits in iats 
Although none of these is all that one would wish fiom the stand- 
point of directness, simplicity, time saving, and depend ability, the 
method hciein desenbed has sufficient incut to wan ant luief dcscup- 
tion 

Essentially the method consists of leqinung a hungiv rat to 
differentiate a famihai nuxtuic of moist food fiom a similai mix- 
tuie to which has been added quinine sulphate to make it unpalatable 
and a mild pci fume such as white lose, lily of the valle 3 r , hyacinth, 
etc, to make it easily lecogmzcd A teaspoon full of powdeicd quin- 
ine is mixed with 300 grams of diy food (Stecnbock mixtmc) and 
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from thi ee to four chops of the synthetic perfumes sold in ten-cent 
stoies is added to this mixture to give it a flowery odor. 

Adult animals to be trained are dcpnvcd of food for appioximatcly 
+8 houis befme the fust test and for 24 hours theicaftcr Small 
glass dessert dishes, obtained in quantity from a ten-cent store, are 
used as containers for the palatable and the unpalatable food Foui 
of these arc used at one time, one containing the palatable food and 
the other thice the unpalatable food. The sm faces of the food and 
the quantity in each dish piovidc no visual cues by means of which 
the good food may be recognized. One dish is put into each comer 
of the animal’s living cage (wue mesh cage, with floor dimensions of 
16 x 18 inches) . All animals except the one to be tested have been 
temporarily removed With the dishes in place the liungiy animal 
is allowed a thice-mmutc penod to exploit and to sample these foods 
At the end of three minutes, the dishes are quickly lemoved and other 
food dishes of similar makeup aie put in their places Aftei each 
penod the palatable food is put into a different coinci m oidei that 
the animal will have to search foi it As a lule five of the thiee- 
mmutc periods aie allowed each dav. This gives sufficient eating 
time to enable an animal to maintain itself fiom day to day without 
supplementary diet The essential rccoids to be kept aie the instance^ 
of eating fiom the palatable and the unpalatable food dishes dun up 
the three-minute periods Meie appioachcs to, oi passing bv» food 
dishes aie equivocal for interpretation 

A few animals required fiom foui to five davs of experience witl 
the food dishes befoic thev could he depended on to make lonj. 
runs of crroilcss choices, the majority, howcvei, seldom made ai 
enoi aftei the second day of testing (abaci vations limited to 25 am 
mals dining a 30-dav period) Animals with eyes lemoved showet 
no handicap in foiming the olfactory habits undei the conditions jus 
outlined Those with olfactoiy bulbs lemoved, howcvei, could no 
foim the discrimination habit (10 cases, 30 days of testing) Thosi 
in which stable habits had been established lost them immcdiatel 
after complete destruction of the olfactoiy bulbs (10 cases) am 
failed to legain them again during 30 days of testing 
The foregoing simple method can be iccommcndcd only foi enui 
qualitative studies of olfactoiy disci imination, such foi example, a 
testing for anosmia in animals that have been operated to destio 
the olfactory bulbs, when knowledge of complete anosmia is cssentir 
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for guidance in fuithci cxpei inientation. The method has one i nc- 
meihsible fault Occabionally an animal will put its snout over the 
food dish without actually taking a bite; in such cases the experi- 
ments may he in doubt as to whether the rat has tasted the fond by 
touching its sm face with the tip of the tongue Such instances aie 
laic in oui records, howevci, and subsequent obsci vntions usually 
leave no doubt as to whethci the animal in question can difTcicntiate 
the foods on the basis of the olfactoiv cue alone A method which 
obviates this fault is described in a note by R, L. Fiench 1 
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NOTE CONCERNING THE PROCEDURE EMPLOYED 
IN INVESTIGATING CHILD ANIMISM* 

Dcprtt Intents of Psychology, U uivtrsity of Nebraska and the Univei fity of 

fu guild 


Roger W Russell and Wayne Dennis 


In the Journal of Genetic Psychology, 1939, 55, 389-400, there 
appeared a paper by the aut hois descnbing a Standardized Procedure 
foi the Investigation of Animism, It was pointed out that this pm- 
cedwic makes it possible to classify children into the four stages of 
animism outlined by Piaget and, by so doing, pci nuts ail objective 
study of factois associated with the development of animism 

By wav of establishing tappoit immediately pieccding the exam- 
ination of the subject by tins method the following prehmin.uy 
ic marks are made 

We arc going to play a game I am going to ask \ou some 
questions and we \wll see how many you can answer You know 
what 'living 1 means? A cat is living but if an automobile i uns 
ovei it, it is dead 

This leads immediately into the presentation of the test objects and 
the questions concerning them. 

In older to determine whether oi not these institutions aie sug- 
gestive, 92 children wcic examined without the use of any piclim- 
mary lemaiks The subjects were first to fifth grade students m a 
small-town school in Vugmin All weie white in race The experi- 
mentation was conducted jointly by the two an t hois with the co- 
opciation of the school officials and was completed in one school 
day All parts of the pioccduie were adhcied to with the exception 
that the picliminaiy rcmaiks wcie omitted as noLed above, 

The responses wcic found to be indcntical with those given when 
the picliminaiy rcmaiks wete employed The only diitercnce between 
the i espouses m the two situations lay in the fact that leplies to 
questions following the preliminary remarks were given with moic 
rapidity and moie freedom than when these rcmaiks wcic omitted 
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This difference was apparent onlv at the beginning of the examina- 
tion howevei, .and soon disappeared 
These lcsults indicate that the use of the picliminary icmnrks 
is not suggestive in itself but, latlici, selves as an aid m acquainting 
the subject with the nature of the questions to follow 
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EYE-CLOSURE FACILITY AND EYE DOMINANCE* 

Fen? i College 


Blake Crider 


When one sights, as in looking thiough a nucioscopc or shooting 
a gun, he is likely to close one eye and sight with the other unless 
he has been taught to do othciwisc It has been thought that facility 
of eye closure bchavioi would be i elated to oculai dominance mid 
visual acuity 

Cuff (1) found in a gioup of right-eyed children that 41 pci cent 
closed the light eye and that 59 pci cent closed the left eye Daniel- 
son (2) concluded that ,£ thc gcncial uile is wairanted then that the 
dominance is usually opposite the winking eye ” His data indicate 
however that only 46,20 pei cent of his light-eyed subjects closed 
the left eye Downey (3) found little iclationship between eu 
ciosuic bchavioi and eye dominance 

The data leported in this papci weic collected fiom children on 
whom we had infoimation i dative to both the eye ptefcneil in 
sighting and the lelativc visual acuity of the two eyes The ages 
langed fiom five to twelve inclusive 

In the eye ciosuic test the subject was asked to close one of his 
eves Aftei making this ohseivation the subject was asked to open 
Ins eye and to close the otlici c^c The exam me l cndcavoied to 
determine by the facial contoitions manifested In the subject which 
eye was the moic difficult to dose In case of doubt the subject was 
asked to tell which he thought was the hauler to close If these 
ohseivation'* weic not satisfactory the subject was told to dose both 
eves Aftei a moment he was asked to open only one of them In 
tins ohseivation we assumed he would open the one ordinal ily the 
ha i dci to close 

One year latei these ohsci vations weic repeated on 113 ol the 
children In 59 29 pci cent of the eases the same findings were ic- 
corded In six sighting tests of eye dominance we have found per- 
centages of agi cement on tepeating the tests ranging from 80 pci 
cent to 87 pci cent The eve ciosuic test therefore is iclati\ely un- 
dependable if consideicd as a test of eye dominance This lack of 
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dependability may be due to the fact that ej'c elosme behavior is not 
stabilised «tt the age levels investigated 01 due to the subjective na- 
ture of the obsci vations. 

We have compaicd out findings on eve closuic behavioi with ic- 
sults from a sighting test of eye dominance The sighting test is 
a ring molded from a pipe cleanci and is about the si/c of a 50-cent 
piece It is attached to a wooden handle which the subject bolds at 
aim’s length while sighting Each subject sighted twice and when 
lopeated foi dependability showed the same Jesuits in 84 pei cent 
of the eases 

Of the 329 subjects who sighted with the light eye on the ling 
test 73 per cent closed the left eve moic easily and 27 per cent 
closed the light eve moic easily In othci wouls, using the ling test 
as a critcnon of light eyedness the eye closuic test would be in- 
accuiate m about a fouith of the eases 

Of the 170 subjects who sighted w ith the left eye on the mig 
test 62 per cent closed the right eye moic easily Using the ring 
as a criterion of left eyedness the eye closure test as an indication of 
eyedness would be in ciror m about one-half of the cases 

We have data also on 57 subjects who had taken the cs'c-closure 
test and who had, accouhng to the Snellen chart, a diffcicnce in the 
visual acuity of the two eyes Om data show that of the 31 subjects 
who saw bcttci with the light eye only 67 74 pci cent closed the 
left eye moic easily In the ease of 26 subjects with highci visual 
acuity in the left eye only 38 46 per cent dosed the light eye more 
easily 

Theic is some i elation ship in om data between eve elosme facility 
and eye dominance ns well as between eye closuic facility and visual 
acutty But the lelationship is not sufficiently high to wan ant sub- 
stituting eve closure facility for a sighting test of eve dominance 
Not can we assume which would be the eve with the gi eater visual 
acuity fiom an obsci vati on of eve closuie facility 
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INTERCORRELATIONS AMONG LEARNING ABILI- 
TIES III THE EFFECT OF LENGTH OF TESTS 
UPON INTERCORRELATIONS* 

Defiattment of Psychology, Pennsylvania State College 


Richard Wellington Hvmand 


In the first study in this series (6) we reported 91 mteiconcla- 
tions among 13 tests of learning and mcmoiy The median co- 
efficient was T 13, winch led us to the conclusitm that le, lining was 
not a single function, but lathei existed in the plinal Theic are 
at least several, perlups many, learning abilities In the second 
article, Clyde H Coombs and the wntci (3) picsented factorial 
analysis of this oi lgmal table In spite of the low tangc of coricla- 
tions, at least font more or less geneial factors picsented them- 
selves In addition tficrc may be a number of special abilities 
In spite of the usual compulsion to\v.ml scientific objectivity, the 
wntci and vanous otlicis who have uoiltcd in this field (1, 2, 4, 5) 
have seemed unifoimlv to be smpnscd at the poor agreement among 
learning measuics This conti asts with intelligence, where the 
several sub-tests in a batteiy show burly good agreement with the 
total score Learning is gene rail) consideicd ncaily ns complex a 
function as intelligence, so we should expect a good degicc of trans- 
tci of ability fiom one task of acquisition to anothci 

Apart from the inter-ielationships actually being tmlv and validly 
not far above /cio, there in«r\ be scveial fnctois which would ac- 
count for the poor agieements found Hall (5) has pointed these 
out in some detail in an excellent cutical aiticlc One of the most 
important, and the one which we have attacked in the picsent study, 
is the length of test When one administer quite a nunibci of tests 
to a gioup of subjects, theic «u c bound to be limitations of time on 
the part of the expeumentei, and of patience and motivation on the 
prut of the subjects Accoidingly there is a temptation to shorten 
the tests to a degree which will reduce i cl lability to an extent where 
chance factois play too large a part In oui case, although subjects 
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served in the first study foi three one-hour pcrioJs, it must be ad- 
mitted that some of the tests were shoitei than might ideally have 
been dcsuable Xo check this possibility the picscnt study was 
undertaken 

In the fouith ai tide anothei possibility — that of a nariow 1 anp^c of 
talent — is being checked College students arc so close togcthci in 
intelligence, and possible in learning capacity likewise, that coucla- 
tiom , 12 e necessanly loiyeied. 

Tichniqui: 

We chose six tests from the 17 administered (foui were tests of 
mcirioiv, so learning scoics could not he taken, lienee the pe limita- 
tions among the 13 scenes) m the fiist study (6), and in general 
mcicased these to foui times then ongmnl length Such a procedure 
should not only piovidc increased icliability in terms of a greater 
accumulation of statistics, but also furnish greatci index of ultimate 
skill. The tests used aie listed in. Table 1. 


TABLE l 

Order or Tfsts Us id 




Class* 

Time 

1 

First day 

Ma/e leaning, to pcifcction 

11 

15 

z 

Spool packing, 20 trials 

I 

25 

3 

Pursuit rotor, 20 trials 

1 

15 


Tota 1 

55 

min 

4 

Second day 

Code substitution, 20 trial a 

II 

30 

5 

Mirroi drawing, 20 trials 

I 

20 

6 

Incidental memory for code 

II 

5 


Total 

*5 

min 

*1 

II. 

Motor te&tu 

Rote learning tests 




In establishing the test order we kept in mind the following con- 
sideiations’ successive tests were varied in nature, to minimize eithei 
positive or negative tiansfer; retroactive inhibition was avoided; and 
tests lequmng greater degrees of concentration wcic separated by 
somewhat easier ones. 

The subjects wcie 80 college students, all taken from the Psychol- 
ogy I course, hence totally without laboratoiy cxpci njnee All stu- 
dents in the eouise were reqimcd to take part in some investigation, 



RICHARD WELLINGTON HU&BAND 


429 


so oui selection should be representative of second and third year 
college students They each served two hours, spaced a week apart 
Testing was entirely individual. 

Resutts 

Our majoi results arc contained m Table 2 in the form of the 
mtci correlations obtained among the six tests. 

TABLE 2 

Intercorrki atiqhs Among Learning Ti sts 



Spool 

packing 

Piimm 

roLor 

Code 

substitution 

Mirror 

drawing 

Iociflem.il 

memory 

Maze 

— 32 

06 

25 

14- 

29 

Spool packing 


,05 

.17 

28 

30 

Pursuit rotor 



21 

20 

07 

Cade 




26 

23 

Mirror drawing 





03 


The most stnking finding again is the exceedingly low mngc of 
coefficients The median is -j- ,20, although with just 15 coefficients 
this is possibly not to be taken as entirely final. This figure is «z 
tnflc higher than the median for the onginal scries, but so little 
highei that one would hesitate to suggest that quaduipling the length 
of test had produced any material diffeicnces 

As discussed previously, the scores to use in computing the correla- 
tions is open to argument We finally chose to use total scores of 
all tiials, on the assumption that improvement would be icptcscnted 
by low scoics on later trials, hence lower totals Using scoics on the 
first few and last few trials would he unsatisfactory* as gioss gain 
scores would favoi those who did badly initially, and unduly handi- 
cap the person who staitcd well, and who was too close to a possible 
physiological limit. Total scoics, while pci haps not dcsimblc from 
all angles, give due ciedit both to initial adaptation and to subsequent 
gains 

Summary 

1 This study is the thud in a senes investigating the inter- 
corrclations among learning abilities The purpose of this particular 
expenment is to study the influence of length of test upon intcr- 
coi relations, on the theoretical possibility that m the fust investiga- 
tion in this sei res the tests might have been too short to furnish 
adequate i eligibility 
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2 Eighty college students weic put through six learning tests, 
in the main a total of 20 trials Tins took tiro one-lwjui penods, a 
week apait, 

3. The median mtcicoiicUition obtained was + 20, as compared 
with one of + 13 in the original study Since this is in the same 
general inconsequential range, it appeals that the length of the test 
docs not influence to any matennl extent the agi cement among lean- 
ing mcasuies. 

4 Thcicforc, pending the testing of other possible factois, oui 
ouginal conclusion that learning abilities aie moic specific than 
general still stands 
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INTERCORRELATIONS AMONG LEARNING ABILI- 
TIES* IV. EFFECTS OF AGE AND SPREAD OF 
INTELLIGENCE UPON RELATIONSHIPS'* 

Dcpaitmcnt of Psychology , Pennsylvania State College 


Richard Wellington Husb\>:d 


It has been suggested (1, 2) that one reason foi the extremely 
low intercon elutions obtained between different measures of learn- 
ing may be the fact that most tests have been run on college stu- 
dents, who lcpiescnt a homogeneous population, especially in terms 
of intelligence, but also of age and education, 

A nanow lange of talent opeiutcs to lcducc any loi relation co- 
efficient since the differences m sheei ability me so small that slight 
differences in experience, chanting on an efficient mode of attack, 
personality factois such as peisevciance, enthusiasm, conscientious- 
ness, and even luck, can altei vciv materially one’s position within 
his gtoup If the spie.id of abilities happens to be wulci, such minor 
factors cannot make up foi discrepancies in tine ability 

Since a university group will almost <tl\va\s show the gicat ma- 
jonty of subjects to fall within about a 15 point range in IQ, from 
105 to 120, it appealed that it would be neccssaiy to sample vounget 
subjects from a public school Since selection in education begins as 
eailv as the grades, it is cleai that the younger our subjects could 
be the moie we would avoid the difficulty of nanow range of talent 
At the same time many learning tests cannot be applied at all below 
ccitam ages, oi must be so shoitcnrd aml/oi simplified that they 
lose leliabihty and validity 

So, everything considcied, it seemed best to choose jumoi high 
school pupils as oui subjects Wisconsin state school laws necessitate 
vutu.iliv cvciyone still being in school m these guides, so om selec- 
tion was piactiudlv landom We wcic fortunate m being able to 
sccuie approximately 50 pupils each f i om two of the rumor high 
schools in Madison, one the uniycisin opciatccl school, patronized 
chiefly by childicn of piofessional families, and the othei a school 
located dose i to the business and industrial distnets The total IQ 

•Received in the Editoi lal Oihcc on Ftlnmiy 12, 1940 
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iangc was from 81 to 162, with a median of 106 5. The child] en 
were in the seventh and eighth grades, and had an age iangc of 
11^4 to 16J4 with a median of 15 1 

Procedure 

The tests, used were chosen fiom the lengthy battery admmistcicd 
m the first study in this senes, being ones which were especially 
suited for junior high school students, The nntuic of the tasks 
should be relatively easy to comprehend and peifoim, and of such 
nature that they could be shortened where necessary for younger 
subjects As such, the tests chosen foi oui use weic those listed 
in Table 1 The test's weie given on two sepaiatc days, usually 

TABLE 1 

Order of Tfsis Usm 
First dfiy 

1 Code substitution (five sheets of +0 letters each) 

2 Spool packing (five tnals of five trays each) 

3 Mirror drawing (three stars) 

Second day 

+ Maze learning (six turns of an elevated finger mn/e) 

5 Reading comprehension (foui typed pages of geographical material, 

10 minutes to read as compared with 6 J /i for college students; test 
of retention after Test 6) 

6 Mentul maze (eight pairs of numbers, one being coirect in each pair) 


two days apart; at the same time of dav, the subjects being diawn 
from study hall periods. 


Results 

The main results of this study arc contained in Tabic 2, the tabic 
of intercor relations 

The median correlation of the 15 coefficients presented is -{- .10, 
which of course is virtually insignificant, Wc may compare this 
figure with those of ~\- ,13 found in the first gencial study, and 
+ where the series was lengthened The conclusion again is 

that learning abilities arc specific, 

^he writer wishes to acknowledge the work of Miss Margin et Harper 
and Miss Marian Knapp, also to thank Supeiintendent Falk, Pilncipals 
McICcnzie and Waehler r and Instructor Diehl, for securing the subjects for 
us from their schools and classes 
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table 2 


Inter correlations Among Learning Tasks, and Wnn iNtruicLNcc 



Code 

Spool 

packing 

Mirror 

drawing 

Ma/e 

Reading 

Mental 

maze 

IQ 

17 

— 30 

22 

38 

.52 

3+ 

Code 


.33 

— 04 

09 

26 

01 

Spool packing 



09 

14 

08 

— 27 

Minor drawing 




35 

0+ 

09 

Maze 





18 

37 

Rending 






10 


Ie might have been possible that in the pi rant study a highci 
langc of intelligence would have pioduced a gicatei differentiation 
among subjects of diffcicnt degices of innate ability, which would 
have meant that even if learning and aptitude woe not perfectly 
corielatcd, at the same time the best lea me is might have been above 
avciage in all performances, and the poorei students below avciagc 
But such was not the case. 

Actually, some of the highest coriclations appeared between learn- 
ing tasks and intelligence The highest single coefficient was between 
ideational memoiy foi the leading passage and intelligence, + 52, 
this may be said to have inn true to form The next highest figuie 
was that between scholastic aptitude and the mental ina?e, again not 
surprising Coi relations involving the moie motor tasks, cithei 
among each other or between themselves and complex learning or 
intelligence, in gcneial ranged much lower 

Othei factois which might be suggested as productive of diveigcnt 
influences aie probably of minoi importance And as a matter of 
fact they piobably would seive to raise lathci than to lowei the 
coriclations We have in mind such factois as motivation, scholastic 
III tci Cbt, 01 socio-economic hackgiound Fiom genewil obscivation 
it would probably be agreed that those of lcssei intelligence would 
be less likclv to tiv haul and would he less adapted to an experi- 
mental situation than would those of gicatci scholastic ability Such 
influences would stive to spiead rathci than to concentrate the 
gioup, and if they wen Iced systematically should pioducc highci 
ldther than lowei collections 

Summary 

1 To check one aspect of the problem of possible col relations 
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among learning abilities that of lange of aptitude, 53 junioi high 
school chddien were mcasuied on six learning tests The tests vancd 
among motoi, iotc, and ideational tasks, and occupied two one-hour 
sessions 

2 The median mtciconclation tinned out to be 10. Since 
the group had a wide lange of intelligence, IQ ' s being fiom 81 to 
162, tins cheek experiment sCives to conoboiate the icsults found 
m two previous studies 

3. We may conclude, thcicfoie, with even moic ccitaintv than 
befoic, that learning abilities aie specific lathei than gcncml. 
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AN EXPERIMENTAL STUDY OF EARLY CHILDHOOD 
MEMORY FINAL REPORT* 

Department of Psychology % Ohio State University 


Harold E Burtt 


The piesent study is a continuation of one icpoited earlier ( 1 , 2 ) 
In which nonsense matenal presented systematically to the subject in 
infancy, was le-learncd at a later age and the late of rc-learning 
compaicd with the late of learning new material of similar natuic 
The pieviously reported le-lcaining experiments began at the «igcs 
of 8 J /2 and 14 lespectivcly , the piesent one at the age of 18 The 
matenal consisted of selections from Sophocles Oedipus Tyiamms 
in tile onginal Gieek which was tantamount to nonsense material. 
Each selection included appioximatcly 20 lines oi 240 syllables of 
iambic hexamctci The subject was a boy with «m IQ of approxi- 
mately 130 Beginning at the age of 15 months three of these selec- 
tions were lead to him once daily foi a period of thice months — a 
total of 90 lcpetitions, At the age of 18 months these selections 
were discontinued and thiee otheis read daily for three months 
This piocedure was continued until the subject was three ycais old 
and 21 selections had been presented The 83/2 j r ear cxpmment 
utilized one-third (seven selections, — one fiom each 3-month 
peiiod) of the available material which had been pi esc n ted in infancy 
plus thice new selections foi control The 1 4-yea 1 experiment util- 
ized anothci thud, and the piesent and final expcnmciit used the 
last seven selections plus thice new controls It was thus possible to 
compaie the “saving” at the thice ages 

The pioceduic in the piesent case w.is piacticallv identical with 
that m the pievious experiments. Two tuals weic given daily and 
this schedule was maintained with vciy little variation A nunoi 
diftcicncc was the 1 e-learning of two selections which had setved as 
contiols in the two previous senes. The 12 selections undci com- 
parison were always given in one tnnl and their older fiom tnnl 
to tnal was lotatcd systematically The selections as in the earlier 
cxpeiimcnt, weie merely icad to the subject foi the hist 18 tnals 

^Received in the Ed 1 tonal Oflice on February 26, 19+0 
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Beginning with the nineteenth, eveiy child tnal used the piompting 
method in which the selection was icad slowly and the subject 
anticipated any syllables which he could. These syllables wctc under- 
lined in the text and the date noted at which they had (list been 
anticipated conectly This pioccdmc was continued until cvciy 
syllabic in a sclccton, except foi the initial cue words, had been 
anticipated and the lcqinsitc mimbei of tunls constituted one ilcin 
of score. The repetitions weic continued as neccssaiv until the sub- 
ject could lccite the entire selection without piompting and the 
number of tiials up to this point constituted the othei item of scoie 
Motivation in the present instance was nppaicntly about the same 
as in the second experiment. A vanablc which could not be con- 
ti oiled, of course, was the occasional tendency to think: of words 
01 phrases between trials. This was maikcd with refcience to 
Selection D (infia) but otherwise the tendency was negligible In 
a few instances while listening to a selection when lie was not sup- 
posed to lccite, the subject did speak it softly to himself On the 
occasions wliert theie was an apparent tendency to dcpait fiom the 
rcgulai progiam in the way of reciting between tiuils, no comment 
was made and the practice seldom persisted. With the exception 
of Selections A and U, which had saved as conti ols m the two earlier 
series, the subject apparently had no notion as to which wcie onginal 
and which were corttiol selections. 

The main results together with some data from the eailier ex- 
periment by way of comparison are given m Table 1 The fust 
column gives the age at which the original leading took place. The 
Roman numerals in the next column aie the arbitrary designations 
of the selections used in the 8-year experiment, The next column 
gives the number of repetitions necessary before the subject recited 
the selection verbatim without piompting. The data were analyzed 
from two standpoints, the number of repetitions nccessaiy before 
each woid m the ^election had been anticipated anti the mimbci of 
repetitions requncd for reciting it vcibatim without piompting 
Previous analysis indicated, howevci, that theie was little choice 
between these two methods of sconng and for the lemamdei of the 
discussion the data will be confined to the last method, viz , the 
numbei of trials necessary foi a complete vcibatim recital without 
piompting Such semes for the 8-vcar experiment occui m the 
third column The next two columns give similar data for the 14- 
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TABLE 1 


Trials Necessary tor Correct Rlchation 


Age in mos, 

Eight 


Fourteen 


Eighteen 


at oiiginnl 

yeai 


year 


year 


reading 

selection 

Tunis 

selection 

Trinls 

selection 

Trials 

IMS 

III 

3S2 

II 

142 

I 

202 

18-21 

VI 

253 

V 

139 

IV 

190 

21-2+ 

IX 

385 

VIII 

169 

VII 

181 

24-27 

XII 

379 

XI 

151 

X 

220 

27-30 

XV 

328 

XIV 

145 

XIII 

160 

30-33 

XVIII 

226 

XVII 

169 

XVI 

175 

33 -36 

XXI 

265 

XX 

127 

XIX 

193 

Av of all 


317 


149 


189 

Av 3 eai ly 


340 


150 


191 

Av 4 later 


299 


14S 


187 

Control 

A 

409 

D 

169 

G 

205 


B 

451 

E 

151 

H 

193 


c 

445 

F 

166 

J 

175 

Av control 


435 


162 


191 






A 

112 






D 

37 


year experiment nnd the last two columns for the piCsent experi- 
ment. The lower poition of the table gives data for the control 
selections, ne, those which were learned dc novo These were 
aibitiarilv designated by letters rather than by Roman numerals. 
In the last two colunms Selections A and D appeal a second time 
The} weie included at the 18-ycai level to determine the difficulty 
of relearning a selection of this type which had been mastered ten 01 
four ycais previously 

The most general notion of the lcsults may be obtained from the 
averages It required 189 repetitions foi a conect lccital of the 
average selection in the piescnt le-lcaimng expen ment whcieas for 
the conesponding conti ol selections the average is 191 TJic differ- 
ence obviously is negligible and of no statistical significance % the 
other method of scoung (supra — not shown in table) the cones- 
ponding aveiages me 172 and 175 The absence of anv saving in the 
piesent case may be compared with ihc 27 per cent at 8 years (30 
per cent by the other method of scoring — supra) and 8 per cent at 
14 veais by ei the i scon rig method Appare/ulr the last four years 
were sufficient to eradicate completely any trace of the onginal 
stimulation in infancy 
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As m the ptcvious experiments, the selections wcic gtouped and 
aveiagcd so that the tluee which wcic presented cailiest m infancy 
constituted one group and the fom m Utci infancy a second ppoup 
The difteiencc between these averages ohviuusly is not significant 
in the piesent senes 

Learning cuivcs vrac plotted as in the pievious seiies (2). The 
two curves foi avciage lctc.uning selection and nvciagc contiol selec- 
tion aic practically indistinguishable and not worth ptcscntiiig hcie 
The gioss numbei of lcpetitions necessary m the picsent study 
was much less than m the 8-ycai but slightly gicatei than in the 
14-^eai expcnmcnt The founei diftcrcnce is ptesumably due to 
gicatci matmity, better motivation and an appiecmtion of the 
scientific impoitance of the experiment The reason for the lattci 
is less clear. It cannot be attributed to the meic lapse of time since 
the leading in infancy, because it characterized control as well as 
experimental selections The subject lepoited occasional confusion 
of groups of syllables with similai gioups which he lcmcmbcied 
vaguely It is quite possible that such similar groups wcic carried 
ovei from the 14-ycai experiment and caused tins confusion Indica- 
tions of this cairy-ovci may be seen in the fact that Selection D 
which had been learned to the point of complete lccitation at age 14 
was lelcaincd at age 18 in 37 repetitions, and on the 1 9 til tiial 
which was the hist one on which he was allowed to attempt teata- 
tron the subject lcpeatcd 182 out of the 240 syllables Incidentally 
on the second tnal with that selection the subject stated that it 
sounded familiar and thereafter was suspicious that he had experi- 
enced it more recently than infancy. However quite caily with 
Selection G (contiol) he stated that some words wcic vaguely 
familiar. 

On the whole the expenment suggests that the ehect of presenting 
nonsense material m infancy was veiy cleailv numtest in t declining 
expenmcnts at the age of 8j^, tiaces weic still apparent at the age 
of 14, but bv the ago of 18 the effect had completely disappeared 

Summary 

Meaningless maternal (20-linc selections of Gieck diama) was 
read aloud to the subject daily beginning at the age of 15 months 
Eveiy tluee months a difteient set of similar ^elections was used as 
matciial and this piocedme u as continued till the age of tluee 
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The Journal of Genetic Psych ology x the Journal of General Psychology^ 
and the Journal of Social Psychology, will buy competent reviews at not 
Icgg than $2 per printed page and not more than $3 per punted page, 
Conditions . Onlj' those book*! that are listed below in tins section aie 
eligible fc?x such reviews* In general, any back so listed contains one or 
more of the following traits* (a) Makes an important theoretical con* 
tribution, (h) consists largely of original experimental lesearch; (c) has n 
creative or revolutionary influence in some special field or the entire field 
of psychology, (J) presents important techniques 
The books aic listed appioxtmately in Older of lecciptj and cover a period 
of not moie than three years A leViewei must possess the Ph D degree 
or its equal in training and experience 
Procedure If among the books listed below there is one that seems 

important to you, you are invited to write a review of that book It is 
not necessary to make azrangements with the Editor, Just send in your 
review It does not matter if the book in question hag been leviewed before, 
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CRITICAL REVIEWS OF RECENT ROOKS 


(Goldstein, K Human Nature tn the Light of Psychopathology 
Cambridge* Hat v aid Untv , Pien> 1940 , Pp 25 S) 

i 

Reviewed ry Frfderfck Wyatt 


In the William James Lectuics dclrveicd at Harvard University 
m 1937-1938, Goldstein expounds what psychology can learn from 
the study of persons afflicted with diseases oi lesions of the brain 
At the same time he outlines a sjstem ot psychology on a biological 
basis Goldstein sees as an important turning point in the method 
of biology, its swinging away fiom the atomistic, oveiwhclmmgly 
quantitative approach Instead, the “holistic’’ appioath has been 
developed during the last two or tlnec decades, to the elaboration 
of which the nuthoi has gi early contributed It rests on the nbseiva- 
tion that oiganic processes observed in isolation change iheir func- 
tion Every observation has to he made with a view of the entire 
organism, following the scheme of “/igine” and "tmclcgioimd” which 
was introduced bv Gestalt Psychology. The value of single facts foi 
the undci standing of the oiganism depends on mu concept of the 
Iattci and on then significance oi biological ldmrkcc Any under- 
standing of any single function of the oiganism can only be accom- 
plished by an interpretation winch as a principle considcis not only 
the entue organism as a living unit, but also its developmental 
histoiy and its environment. The intiinsic structme, the “Gestalt” 
of the Oiganism is not discovcicd piecemeal but is supplied by our 
own thinking, as one of the “symbols” without winch the task of 
science could not be accomplished “Ijj biology cvcjy fact always 
lias a qualitative significance.” Evplanatoiy hypotheses, therefore, 
must be advanced in oidei to be tested empJiioilly and to be with- 
drawn oi amended, if tins should prmc to be necc^sui}. 

For the study of the human personal! tj Goldstein bclic\es patho- 
logical data to be very helpful, those which Ate demed from diseases 
or lesions of the brain moie so than those fiom the yet controversial 
fields of neurosis and psychosis Supposed by a lich casc-materal 
Goldstein pioceeds to demonstrate that persons with brain lesions 
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exhibit behavior which is chaiactcnstic tlnough “lack of giasp of 
the abstract, lack of an approach to mummed things, inability on the 
part of the patient to give himself an account of his own acting and 
thinking, inability to make a separation between the ego and tile 
world, and lack of freedom ” In Goldstein 1 *, opinion all these things 
mean the same, namely “The lack of an attitude to waul the ab- 
stract” Patients of this kind show an abnmnui deguiv of depend- 
ence on the outci reality. Because of then nubility to peifoim 
abstractions they aie also utterly unpioductive Goldstein concludes 
that m human beings generally two type* of behavior can be dis- 
tinguished, the concrete and the nbstiact, of which the lattei repre- 
sents the highest and essential capacity of man. 

Phenomena which can be obseivcd w T ith patients suftcung fiom 
aphasia, show that they have lost under standing foi the gcncial con- 
ceptual meaning of wotds, a phenomenon winch again can be traced 
back to the loss of the capacity to make any son of abstraction If 
strong but inadequate stimuli foice themselves upon the organism it 
feels threatened in its existence so tluit “catastrophic” reactions will 
lesult, as may be observed with patients suffering fiom brain diseases 
when faced with tasks with which thev cannot cope Such an ex- 
perience produces anxiety 

Anxiety deals with nothingness. It is the inner cxpeiicncc 
of being faced with nothingness, Fear is the anticipation of 
onsetting anyictv 

The sick will take to ceitam mechatisinis in oidci to escape fear 
The normal individual by his desue foi expansion and self-actual- 
ization will conquer feai through activity and will “come to tenns” 
with the woild 

Also noimal person*, want to lessen then anxictv tluough ordci, 
nouns, continuity, etc., but this tendency internets with the desuc 
to expand, Out of the interaction between thc&e two comes the 
development of cultme “ coinage is nothing but an affirmative 
answei to the shocks of existence . which aie necessaiy to bear 
fot the sake of realizing one’s own nature.” 

Instinctive actions mean the coming to teims of the organism 
with the outei world' “they make possible the organism’s actualiza- 
tion of its capacities." Goldstein disagrees pointedly with the 
assumption that there aie several basic instincts 01 d lives. In his 
opinion they may be bi ought back to the one basic tendency of sclf- 
actualizatioa which is the essential moving foice of the oigamsm 
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Conscious and non-conscious phenomena in a definite configura- 
tion characteiizc consqious behavioi Sometimes one of them appeals 
as “figuic,” the icst as "background” But only m scientific ab- 
sti action can any one of them be singled out. Neurosis expresses a 
biological event similar to that winch becomes effective in brain 
diseases, Both me governed by the same fundamental law The 
mgamsm has not been able to react in an adequate way to CPitain 
stimuli, these particular incidents, therefore, attain an abnormal 
stiength so that they again pioduce abnoimal after effects. The 
child’s inadequacy toward reality leads to catastrophic situations 
which lie tries to avard bv means of substitute icactions and Uv 
binding up new habits, with the aim to escape anxiety Because 
they aie isolated from the total personality, these attitudes have a 
disturbing influence. 

Among all the potential ways in which the oiganism may behave, 
a number can be obsemd in which it actually seeks to function 
These "prefen cd pei f oimances” concspond best to the capacities 
of the oiganism They amount to constants, or basic traits of the 
constitutional and chaiactei make-up of the individual These modes 
of piefeired behavior, again, exercise a selecting and accentuating 
influence on his mannei of coping with new experiences 

The actualization of the self wind) Goldstein contends is the 
only moving foice of human activity, expi esses itself in social life 
thiough two foims of behavior 1 self- res friction and encroachment 
upon other peisons The individual is consideied primal y to society 
though he is moulded by a convergence of external and internal 
factors, The customs of the social environment me taken on by 
the individual in his youth They belong to the gioup but their 
tiansmission depends on the ability foi absti active attitudes, which 
is peculiar to the individual. 

Goldstein has well demonstrated how much psychologj* can gain 
from an ob^civation of the defective mgamsm, m tins case, from 
disease 01 lesion of the brain It remains open to question, howcvci, 
whether generalizations derived from lus field can be extended to 
the entne bieadth of individual and social psychology In the ex- 
planation of the “catastrophic situations” theic seems to exist some 
logical lnconguutv in the equation of one statement, winch indiutes 
that “the souice of anxiety is nothing and nowhere” (non-existcncc 
of somee\ with the other, that it is "the inner experience of being 
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faced with nothingness (tlucat of annihilation) It would seem, too, 
that two essentially diffeicnt expci icncos such as the feebleness of 
the child in respect to the stimuli of its environment (in gcncial, but 
jnojic from the physical point of view), and the conflict winch niiscs 
between the child’* “tendency towaicl self-realization” and the de- 
mand of the (human, psychological) cnvnonmciu, cannot be made 
into one 

Goldstein has m an admirable way implemented in his discourse 
the findings and ulcas of scientists of widely differing convictions 
To Freud’s work, however, though discussing it at some length, 
he has done little justice. With lcgaul to the fundamentals ot 
Goldstein’s psychology, it would stem th.it the "attitude toward 
tile nhstiact” as the mam ptidciplc of mental life is ovthstMmed, 
significant though it ceiuinly is The same applies to the "desire 
foi self actualization’ 1 which gs a principle is too indefinite to be 
of gicat explanatory powci. There is, paiticulaily in the lattei 
idea, a touch of metaphysics which would seem to go beyond what 
Goldstein himself suggests as the piopcr lange of a “symbol >y 

The concept of the organism itself one would wish moie accu- 
jatcly defined. It is not always clear whcthci this term means the 
cntiic organic unit of the individual, or only the body But the 
cuticism of cei tain factual positions as, fen instance, that of in- 
stincts 01 that of feai, should not obseme the incuts of this book 
which is paiticularly constructive fiom the methodological and 
philosophical point of view. The systematic criticism of atomism in 
biology, of the stimulus response scheme, and of conditioned icflcxcs 
puts theoietrcal elaboiation and the weight of laige experience to 
the suppoit of a tiend m modem biology and hio-psychology which 
stukes me as of profound importance. The implementation of com- 
prehensive hypotheses, the characterization of the natuic ot data m 
biology, the outline of a methodology of the biological science-, arc 
coiitiibutions of gi eat value. A methodological discussion ami siu- 
vcy of the psychological insight which may be deuved fiom tire 
study of biain diseases and lesions has been wanting foi some time, 
and it gains th tough the fact that Goldstein is repoiting about le- 
seaich of which he himself has conducted a substantial part Not 
should ihc ethical conviction with which this book is imbued tenum 
without appeal, 
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These studies in the psychology of learning and teaching ate 
based on the distinction between meaningful and senseless learning. 
The first type involves the establishment of connections ”bv the 
conditioned leflex technique or bv repeating the same contents 01 
responses ovei and ovei again” The second entails "appichcnsion 
of ad ah ons,” "understanding of a pjoceduie,” and “insight into a 
situation.” In loosei language, the foimer is sometimes lcfcncd to 
as memorizing and the lattci as understanding 

The majoi thesis which Dr Katona endeavors to suppoit is that 
understanding oigamzcd wholes is the piotoUpe of learning He 
challenges the assumption that this is hue of mechanical memoriza- 
tion His challenge is made with caution, for while he sticsbcs many 
of the essential difbei cnees between these two piocesses, he admits 
that as yet proof is insufficient concerning the existence of anv prioj- 
lty of memory, 01 that mcmoiy and undeistanding are distinct and 
independent learning pioccsscs, “So far,” he adds, "we have failed 
to piove explicitly that the undeistanding of a meaningful whole is 
not the result of many aibitiaiy connections previously foimul ” 

He demonstrates the advantage of both processes, but expresses 
the belief that those of undeistanding arc moie significant His 
analysis of the two pioccsscs is based on experimental investigations 
made on college students who were given pioblcms consisting of 
jcquuod changes in designs made uith matches, and card tucks 
Those subjects who learned the principle involved in the liist of 
these two types of tasks wetc much moie successful in gcnendi/mg 
with similar pioblcms The results, hovvevci, indicate that memon- 
zation is “in some cases the quickest wav of learning,” it often bungs 
the shortest leaction time, and is ccitainly better than incorrect or 
paitial undeistanding, These are cases whcic the application of 
knowledge is not requited 

The author attempts to explain win meaningful learning, or 
understanding, is advantageous to generalization or transfci by aid 
of a hypothesis of mcinoiv bale'* This hypothesis includes tile di^- 
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tinction between stiuctural arid individual tiaces lhc stuictui.il 
traces aie not vague ideas As cauieis of knowledge they aie as 
cleai as individual tiaces But the stiuctmal tiaces me flexible and 
adaptable to situations, wheieas the individual traces aic not 
“Just as a perception can be called a unified, ccntcicd and con- 
densed lesult of the stimuli/’ he says, “a stiuctmal tiace can be 
called a unified and condensed lesult of a peiccption n 

Individual tiaces aie not foimed by sudden insight, 01 giadually 
by an adequate organization of a material, but “aie the lcsults of 
a slow, patient and labonous method — mcmoming M 

His memoiv trace them v is used to explain the undcilving diftei- 
cnccb between memoiv learning and understanding, since the foimci 
makes use of individual tiaces and the latter of stiuctmal traces. 
Unfoitunatcly, his description of traces, at one point at least, lcsults 
in circular argumentation, for he explains mcmoiy in tcims of indi- 
vidual tiaces, and individual traces as the lesult of mcmoiUmg. 

The most impoitant contributions of this woik aie the lcsults of 
his experimental studies, and the desciiption of the diftci cnees be- 
tween the two pioccsses in Question, "VVhatcvci wc may call them, 
or however we may interpret them, several piocesscs of some soit 
exist in learning On a widci scale, the ultimate explanation of the 
smiiUntics and differences between the conditioning, the tiul and 
eiroi, the “insight” and the inductive leasoning situations, still le- 
mam to be given satisfactory. Can these be distinguished in turns 
of memory and understanding alone, 01 in turns of Yfuying degices 
of applicability ? Such questions extend beyond the limits of Di, 
Katona'a picsent lnquuy Still his investigations and speculations 
aie cl-osely 1 elated to this laigci pioblcm He lias shown cases 
where the understanding piocess is supcrioi to the memory piocess, 
and vice vcisa He has admitted that often learning may be a 
gradual piocess, that insight does not nccessanly occur at once, and 
that thcie may be an mtei dependence between memoiizing mid 
undei standing. From this point we mav proceed faithei, and admit 
that (*) theie is no necessity for assuming all learning to be of one 
type, ( b ) that the gicat diversity of problem situations lcquiies 
essentially different methods of discovcung solutions. The cat in 
a problem box lias very little oppoitumty of making use of Pav- 
lovian conditioning, If Pavlov’s dog had a human biam lie might 
have amused himself by making inductions But it is inconceivable 
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how he could have indulged in tiial and cnoi, 01 insight, in such a 
situation Any one can widen 01 limit the application of the teim 
learning, but this does not alter human behavior, noi dccieasc the 
variety of pioblem situations Though Dr. Kntona’s mterpietations 
aie ba^cd on the punciples of the Gestalt School, lie has, either 
intentionally or unintentionally, implied many propositions that 
would biealc down barners between lus school and others. 

Institute for Reseat ch m Child Psychology 
Hnnte) College 
695 Pm k Avenue 
'New York City 




BOOKS RECENTLY RECEIVED 4 

(There will always he two pages of hook titles , luted in the order of 
icceipt, ie, the most recently received books will be femd at the end oi 
the list ) 

Iii npimct, Kuril Race Science and Politics New York Modern Age, 
1940 Pp 27+ 

LANDlsS, C , et al Sex in Development New York Hocber, 1940 Pp, 329. 
Eaton, Helen S Semantic Frequency List Chicago Umv Chicago Press, 
1940 Pp 44 1, 

Sidney, D Ihe Psychology and Ethics of Spinoza New llaven Yale 
Umv Press, 1940 Pp, 454 

Terry, P W, & Sims, V M They Live on the Land Umiersitj, Ala 
Umv Alabama, 1940 Pp. 313 

Goggans, Sadie Units of Work anti Centers of Interest New York Teach. 
Coll, Columbia Umv, 1940 Pp, 140 

Rexroad, C N Psychology and Personality Development, Boston* Christo- 
pher, 1940 Pp 501, 

Howells, T JI Hungei and Wlmhness, Denver World Pres9, 1940 
Pp 307. 

Jersild, A T. Cluld Psychology. New York Prenttu*-IIa 11, 1940, Pp 5j?2 
Hanna, F R, Quillen, I J,, & Potter^ G L, Ten Communities Chicago 
Scott, Forcsman, 1940 Pp 512, 

Brown, ], F The Psychod jimmies of Abnormal Behavior, New York 
McGraw-Hill, 1940 Pp +84 

Bryant, M M , & Aiken, J R Psychology of English New York* Colum- 
bia Umv Press, 1940 Pp 229 

Thorndike, E L Human Nature and the Social Order New York. Mac- 
millan, 1940 Pp. 1019 

Koscnquist, C M Social Problems New York; Prentice-Hall, 1940, Pp 
519 

Hart, H Chart for Happiness New York^ Macmillan, 1940 Pp. 19S, 
Phillips, D, E The Human Element in Literature New York Fortuny, 
1940 Pp 230 

Young, K. Personality and Problems of Adjustment New York. Crofts, 
1940 Pp 868 

Gesell, A,, el al The First Five Yeais of Life New Yoik Harper, 1940 
Pp 393, 

Goldsthn, K, Human Nature Camluidge llarvaid Univ Picks, 1940 
Pp, 258. 

ANSJirN, R N,, Fd Freedom Now York Ilai court, Brace, 1940 Pp 686. 
RriK, T Aus Leiden Frenden London Imago, 1910 Pp 404 
Copmn, J. H The Psychology of Personality New Yoik Iongmans, 
Green, 1940 Pp 81 

BnfTS, E A Spelling Vocabulary Study New York Amencan Book, 1940 
Pp 72 

Jones, A W Life, liberty, and Properly New York Lippincoit, 1941. 

Pp 397 , v 

BakK>, E W Citizens Without Work New Haven Yale Umv Press, 
1940 Pp 311 

Baku, E W The Unemployed Wmker New Ifaven Yale Umv Press, 
1940 Pp 465 


451 



452 


JOURNAL OF GENETIC PSYCHOLOGY 


Fintner, R, Eisenson, J, k Stanton, M The Psychology of the Physi- 
cally Handicapped New Yoik Ciofts, 1941 Pp 391 
\ViRTll, L, Editor Eleic/i Twe/ily-Six, A Decade of Social Science Re- 
search, Chicago 4 Umv Chicago Press, 1910 Pp 198 
Merry, F K, & Merry, R V Fiom Infancy to Adolescence New York 
Harper* 1940 Pp 330 

Rlik, T Fiom Thirty Ycais with Freud New York Faiiai k Rine- 
hart, 1940 Pp 2+1 

Morgan, J J B Psychology New Yoik Fairai k Rmchait, 19+1 
Pp, 612 

Chaudhury, N N Pragmatism and Pioneering in Benny’s Saikm’s So- 
ciology and Economics Calcutta, Chnltcrjee, 1940, Pp 152 
Werner, II, Comparative Psychology and Mental Development New 
Yoik Ha i per, 1940 Pp 510 

Shatter, L, F, Gilmer, E von H, k Schoen, M Pstchology New Yoik, 
Hm per, 1940 Pp 521 

Bradlly, C, B Schi7opluema In Childhood New Yoik, Macmillan, 19 U, 
Pp* 152 

Reik, T Masochism m Modem Man New York; Fonai k Rmeliait, 
1941 Pp* 439, 

Cattlll, R E Geneial Psychology Cnmbudgci Sci-Ait, 19+1 Pp 624 
Thurston, C The Structure of Art Chicago Umv. of Chicago Pi ess, 

1940, Pp, 190 

United States Department or Agricuiturp Farmcis in a Changing 
Woild Washington, U, S Gov, Piint Ollice, 1910 Pp 1215 
Aidrich, C A & Aidrich, M M Feeding oui Old Fashioned Childien 
New Yoik Macmillan, 19+1 Pp 112, 

TorRcy, T Wisdom for Widows, New Yoik Dutton, 191-1, Pp 252 
Goldstfin, PI Reading and Listening Comprehension New Yoik Bui 
Publ, Teach Coll, Columbia Umv,, 1940 Pp 69 
Zipf, Q h K National Unity and Disunity Bloomington, Ind Prmcipia 
Pi ess, 1941 Pp 408, 

Maslow, A H, & Mitteimamn, B Principles of Abncmnal Psychology 
New York, Harper, 1941 Pp, 638, 

Kandei, I, L, Piofessianal Aptitude Testa in Medicine, Law, and Engin- 
eering New York’ Bur Publ, Teach Coll,, Columbia Umv, 1940 

Pp n 

Wood, L The Analysis of Knowledge Princeton Pnnccton Umv* Press, 

1941, Pp 263 

Colson, E M An Analysis of the Specific Refeiences to Negioes in Se- 
lected Cuinculn for the Education of Teachers New York Bur 
Publ, Teach Coll, Columbia Umv,, 1940 Pp 178 
Albert, A A Introduction to Algebiaic Theories Chicago Umv 
Chicago Press, 1941 Pp 137 

KRAINES, S PI The Therapy of the Neuroses and Psychoses Philadelphia, 
Lea & Febigcr, 1941 Pp 512. 

Skinner, C E, & IIarriman, P L, Editou Child Psychology New York 
Macmillan, 1941 Pp 522 

Catteii, P The Measurement of Intelligence of Infants and Young 
Childien, New Yoik Psychological Corporation, 1940, Pp 274 



Genetic Psychology 

i' , youito f±Uw**T'P*Kw*K ri we 

\ In fliimue* in wteifohil Utfttm i«t U Uv fm*t . , * % , , 

*> '£W , ‘ u “ 5 t " W!W * *• **•' « F a, iW, i. *'.*■», si« 

' A ? 43 !' JSwLH. Ur * 101 ** * *• ** ***r !*«*< *. 


VWiffiC* lW(iinhiV^"Wstft W 

h«AlkWL4./ I* f > . 


tow *1 »m*W ■• * l ., \, - . \ « * >» ' 

“team v*** 4 T umu ^ *"**»»**,« 

ilSSS^^ ® ^ lilL.. 


^ l TjSSS ** **^' 5 ^** ,hmt f ***** rt* tlrt#* it 

i SW- WWtfW Srtttflty <1 Siwli , 1 v y * l, ' # J , 4 

' > "' yt>LWR 1 1 $W 1 , , , 1 1 1 ,« i * U "' 


% ifcf f«M 

,V< k Wl|T « I v - ' 


t 4 v*r*U*\ Afyeyi \ «U* !ttf #> iUmm^m, w»M f , ' 

- Y<Sd«a'iri^ m, ,%v .< /. .f j, ‘ ' V\ 

jt . .i '■■ u , ' { 




ye^W»^,nHnMtMf^ F uA -i 4 ;>. .. - ,,„ 
«QSSi,^. . -«;'•!• wiV: 


- Jfifi ’Vf ' 

' , MiA fls h dhfeif jk m 0A ^^^0m H W*J ^Werif * ^ 

\ . , v, < ; ; 1 1 ' m ? - ^ ■■ . ; 1 •■ ' • ■ *> * ', f, \ r ; v ^ * y** 

t ta iaUiiW «* Aitoitan^ vitiM toFta** ** tlfe#v ’y -,, , / » * , ; * 


, WMHwdT * ^ If***" '^fiWWNl V ^ *, ,f I. 

, -*?l^ f,>i- J 4 \ v fl ^ > • /, J ‘ ' , ' 1 * 1 ,. [ . v ,< -' 

- 4 'i , v< v::v^^ : '< f mpK|« W' 1 .' - t*'.: 'V '! 

**i. i. i*£$ 

«rtwiff« h*$« «tf 4 i(»‘nbflnMtiw v. i , , - ' ;. 

• , -‘‘/v '/" 7 - ' f ,••/''' 

' r , ?Cwmiw«kit 8 lr«fc . , ' i L . '■' .*■ 

' , ’'''' •• !' ' PrtvMu'ww* Wtt(Mliri» 5 te' ■ , - - ;, • t . ■ , > 

■■ "..' \ '■ ■ fefcA..*. *■ ; 



BOOKS 


449 


how he could have indulged m tiial and cnoi, 01 insight, in such a 
situation Any one can widen 01 limit the application of the term 
learning, but this does not alter human behavior, noi dcci ease the 
variety of pioblem situations Though Dr. Katonas mterpictations 
aie based on the pi maples of the Gestalt School, lie has, either 
intentionally or unintentionally, implied many propositions that 
would bieak dovn barners between lus school and others. 
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